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SPECIFICATION 
Detergent composition 

The present invention relates to a detergent composition. More particularly, the present invention 
relates to a detergent composition for clothing which contains a specific surfactant and a specific 
5 cellulase as essential ingredients. 

A remarkable progress has been made recently in wash.ng of clothing items. In other words the 
development of feedstocks suitable for detergents, the improvement of water quality, the i mprovement 
and diffusion of washing machines, and the improvement of fibers have made the washing of clothing 
items very easy. Especially, the improvement of feedstocks for detergents is remarkable. The 

1 0 improvement of surfactants, builders, dispersants, fluorescent dyes, and bleaching agents gives one an 1 0 
impression that the detergent compositions for clothing items have almost reached completion 
However the development of detergents for clothing items has been backed up by the echn.cal ideas 
which are summarized below. (1 ) To cause dirt to separate from fibers physicochem.cally by causing 
dirt and/or fiber surface to adsorb a surfactant and builder, whereby lowering the interfacial tension 

1 5 between dirt and/or fiber and water. (2) To disperse and solubilize dirt with a .^^""^^h a 
builder. (3) To decompose dirt chemically with an enzyme such as protease. (4) To bleach stains with a 
bleaching agent. (5) To carry out whitening by causing fiber surfaces to adsorb a fluorescent dye. (6) To 
prevent, using a chelating agent, the ingredients effective for washing from being prec.pitated by 

20 diVale CoreniSiy, the fundamental idea of producing a detergent for clothing items was directed to 2 0 
how to incorporate effectively a detergent with an ingredient which attacks dirt directly or an auxiliary 
which helps such an ingredient to attack dirt. At the present time, detergent compositions based on 
such a fundamental idea have reached a point where no more improvement cannot ba made in 
washing performance and great efforts would be required to increase was hmg P^r further 

25 In order to develop a new detergent composition from a new standpoint free from established 

ideas about washing of clothing items, the present inventors carried out a series of intensive stud.es, 
which unexpectedly led to the findings that when a detergent composit.on is incorporated with a 
r p ecific cellulase in combination with a specific surfactant, it exhibits an outstanding washing effect for 
dirt which seems to have nothing to do with the enzyme activity of the cellulase. 

30 As mentioned above, using an enzyme is known in the art of detergents. There are known on y 30 

those enzymes which act effectively on specific dirt. For instance a protease for dirt caused by protein, 
an amylase for dirt caused by starch, and a lipase for dirt caused by oil and fat ^; The ^ enz V^ n a n ttack 
dirt directly, whereas the cellulase in this invention acts in a different way Although the washing 
mechanism of the cellulase is not elucidated completely yet, presumably it acts on the fiber spaces 

35 partTcularly of cotton or cotton mixing, rather than on dirt, causing the fiber to swell or peeling , the thin 35 
skin of the top layer of the fiber together with dirt. Further, it is presumed that the new fiber surface 
with dirt removed is covered by the specific surfactant and is protected from re-contaminat.on with 
dirt ' The dirt that sticks to clothing items includes inorganic solids like mud as well as various kinds of 

40 dirt derived from proteins, oils and fats, starch, coloring matters, sweat, etc combined together. J On 40 
oxidation and other change, dirt takes on various states. Especially, a remarkable variety of dirt s 
observed on babies' and children's clothes. In addition, collars, cuffs, and socks become dirty with dirt 
characteristic of their owns. Such being the case, there has been a strong desire for the appearance of 
a general-purpose detergent having an outstanding washing power. 

45 Detailed description of the invention i mm „ n * 
It is an object of the present invention to provide, in answer to the above-mentioned requirement, 
a general-purpose, powerful detergent for clothing items. The detergent of this invention is based on 
the findings that the combination of a specific cellulase and a specific surfactant exh.bits an 
outstanding washing effect for any kind of dirt on cotton-containing cloths. rnntainq B , 

50 The present invention relates to a detergent composition for clothing items which domains as 

essential ingredients (a) at least one kind of surfactant selected from the group . ponsisttng , of an onic 
surfactant, nonionic surfactant, and ampholytic surfactant, (b) bacteria- and/or fungi-der ved cellulase 
having the enzyme activity of at least 1 00 units for cotton cloths. In this specification, 1 unit is defined 
as the acuity for 1 g of sample to form 1 mp mole of reducing sugarfrom cotton fabric m one minute 

55 The c"?u a e a" an essentia! ingredient the detergent composition of this invent-on is lim-ted tc 
one which has the activity for insoluble cellulose, particularly cotton cloths. According to the present 
arts, the enzyme activity of cellulase is represented simply by the ability to hydrolyze water-solub e 
cellulose (for CMCase) and the ability for hydrolyze insoluble cellulose (for Avice ase . They e e not 
sufficient to represent the characteristics of the enzyme activity of the cellulase .n tins inven , ^Thus, 

60 the present inventors devised the above-mentioned unique method for representation of activity. I : is 
not dear, however, how such representation of activity is related with CMCase and Avoelase^ In any 
way, it was found that a certain type of cellulase which has an enzyme activity higher than a certain 
level for cotton cloths acts effectively on dirt on clothing items. 
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The cellulase used as an essential ingredient in this invention is limited to one which is derived 
from bacterial or fungi. As known well, cellulase exists in nature and is widely distributed in fungi, 
bacteria, animals, and plants. It was found, however, that the cellulase derived from animals and plants 
is not so effective for the purpose intended in this invention as the cellulase derived from bacteria and 
5 fungi. 

According to the present invention, the detergent composition should contain the cellulase 
derived from bacteria and fungi in such an amount that the enzyme activity for cotton cloths is 1 00 
units/g or higher, preferably, 500 units/g or higher at the optimal pH. 

The enzyme activity of cellulase for cotton cloths was determined as follows: A test liquid 

1 0 composed of 200 mg of cotton cloth cut into small pieces to facilitate stirring, 1 0 mg of cellulase 

sample, and 1 0 cc of aqueous buffer solution of the pH optimal for the cellulase activity was stirred at 
40°C for 20 hours, and the liberated reducing sugar was determined according to the DNS method. 
The activity for 1 g of cellulase sample to form 1 n\fi mole of reducing sugar in 1 minute was defined 
as 1 unit. (The cotton cloth sample has a viscometric degree of polymerization of at least 1 000 and has 

1 5 a crystalline structure of cellulose I as determined by the X-ray method). According to the DNS method, 
the color which is generated when 3,5-dinitrosalicylic acid is reacted with the reducing group of a 
sugar while boiling in an alkali is determined colorimetrically. (For more detail, refer to "Experiments on 
Biochemistry, Part I, Determination of Reducing Sugar", by Sakuzo Fukui, P. 19, 1 969, published by 
Gakkai Shuppan Center). 

20 The term "optimal pH" as used in the method for determination means the range of pH in which 

each cellulase exhibits its maximum activity. 

The specific surfactant which is another essential ingredient of the detergent composition of this 
invention is an anionic surfactant, nonionic surfactant, or ampholytic surfactant. Cationic surfactants 
and long-chain fatty acid salts are not preferable. It was found by the present inventors that the activity 

25 of cellulase (for insoluble cellulose having a viscometric degree of polymerization greater than 1 000 
and having an X-ray crystallographical structure of cellulose I) is hindered by cationic surfactants and 
long-chain fatty acid salts. However, it was also found that the combination of a specific surfactant and 
a specific cellulase as mentioned above results in no deteriorating effect on the cellulase activity or 
exhibits a synergistic action more than offset deteriorating effects. The present inventors completed 

30 this invention based on these findings. 

One great advantage of the detergent composition of this invention is that it is very useful to 
improve the washing power of detergent compositions containing phosphate builder as well as 
detergent compositions containing none or a small quantity of phosphate builder. A phosphate has 
been in general use because it is effective to remove dirt of minute mud particles which have entered 

35 the space between fibers. In order to avoid eutrophication, the content of phosphate in detergents 
tends to be decreased, or the production of detergents containing phosphate is being regulated by law. 
Thus, it has become very difficult to wash out mud dirt by using detergents of recent production. It is 
well known that such detergents can hardly wash out mud dirt which has entered a cotton cloth. Thus, 
washing mudded cotton canvas shoes is a headache for housewives. The detergent composition of this 

40 invention will solve such a problem. The detergent composition of this invention will exhibit a washing 
power equal to or superior to a weak alkaline powder detergent containing a sufficient quantity of 
phosphate in washing of mudded cotton cloths or cotton mixing cloths, when it is used ( 1 ) in 
combination with an alkaline detergent containing none or a small quantity of phosphate or (2) in 
combination with a weak alkaline or neutral liquid detergent containing no phosphate. 

45 Another advantage of the detergent composition of this invention is that it enhances the 

whitening effect of a fluorescent dye, apart from the enzyme activity of cellulase. A fluorescent dye is 
the most effective whitening agent, and the effective use of this expensive compound has been 
proposed in many forms. Among others, a variety of chemicals which increase the adsorption of 
fluorescent dye by clothing items in the washing bath have been proposed. Such an attempt to 

50 increase the adsorption of a fluorescent dye is successful in a simple system consisting of a fluorescent 
dye and an adsorption promoter, but is not so successful in a complex multi-component system. 
Actually, effective adsorption promoters are not available at present. The whiteness of clothing 
imparted by a fluorescent brightening treatment is lost gradually as the fluorescent dye is lost by 
washing. To replenish such a loss, a fluorescent dye is incorporated into detergents for clothing items. 

55 Any compound which improves the dyeability of a fluorescent dye in repeated washing cycles is very 
important from a practical point of view. However, such a compound has not been found so far. The 
detergent composition of this invention exhibits a synergistic whitening effect of cellulase and 
fluorescent dye. The mechanism of such a synergistic effect is not elucidated completely. It is 
presumed that cellulase acts on cellulose fibers to make the fiber surface more receptive to fluorescent 

60 dyes. 

Further, another great advantage of the detergent composition of this invention is that when the 
cellulase is used in combination with a bleaching agent, the washing and bleaching effect is improved 
synergistically for general-purpose washing. 

As mentioned above, using an enzyme in the technical field of washing and bleaching agents is 
65 known, but the known enzymes are limited to those which are effective for specific types of dirt. For 
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instance, a protease is known as effective for stains caused by protein, an amylase, for stains caused by 
starch, and a lipase, for stains caused by oils and fats. These enzymes attack dirt and stains directly. 
The cellulase used in the detergent composition of this invention is one of hydrolases like protease and 
amylase; nevertheless, it exhibits a remarkable washing effect for the dirt which is not at all associated 
5 with the enzyme activity of cellulase. It is particularly suitable for washing out inorganic solid dirt. 5 
Dirt and stains on clothing items are not simple. They are complex mixtures of inorganic solid dirt, 
feed-derived proteins and oils and fats, and secretions, which are often oxidized with time. Therefore, 
they are not necessarily washed out completely even when a cellulase is added to the washing liquid. 
In the studies on improvement of washability by the use of cellulase, the present inventors found 
1 0 that the object is achieved when the cellulase is combined with a bleaching agent. Such a combination 1 0 
provides a synergistic washing-bleaching effect. 

Another great advantage of the detergent composition of this invention is that complex dirt and 
stains can be washed out economically and effectively if the cellulase is combined with at least one 
kind of enzyme selected from the group consisting of carboxylate ester hydrase, glucoside hydrase, and 
1 5 peptidyl peptide hydrase which are hydrolases other than cellulase. 1 5 

Complex dirt and stains on collars, cuffs, and socks are sticking firmly to fibers, and it was difficult 
to wash them out using conventional detergents. The present inventors found that if cellulase is 
combined with other enzymes (particularly protease, amylase, and lipase), complex dirt and stains can 
be washed out economically and effectively with a superior washing power. This is because the 
20 protease, amylase, and lipase attack directly proteins, oils and fats, and starch, respectively, and the 20 
cellulase performs its own washing action. 

Another great advantage of the detergent composition of this invention is that the washing 
performance for inorganic dirt is not affected by the pH of the detergent composition. As known well, 
an enzyme exhibits its maximum enzyme activity at its optimal pH. However, the detergent 
25 composition of this invention using the cellulase having an optimal pH in the acid region exhibits the 25 
sufficient washing performance even in the alkaline region. The detergent composition of this invention 
was not different from conventional detergents in the effect of strength of fibers to be washed. 

Another great advantage of the detergent composition of this invention is that it can be used in 
any form of detergents, e.g., spray-dried powder, spray-cooled powder, blended powder, tablets, and 
30 liquid. 30 
As mentioned above, any cellulase widely distributed in bacteria and fungi and purified fractions 
thereof can be used as the cellulase which Is an essential ingredient of the detergent composition of 
this invention. 

Examples of bacteria and fungi which produce cellulase are as follows: 



(1) Bacillus hydrolyticus, 

(2) Cellulobacillus mucosus, 

(3) Cellulobacillus myxogenes, 

(4) Cellulomonas sp., 

(5) Cellvibriofulvus, 40 

(6) Celluvibrio vulgaris, 

(7) Clostridium thermocellulaseum, 

(8) Clostridium thermocellum, 

(9) Corynebacterium sp., 

( 1 0) Cytophaga globulosa, 45 

(11) Pseudomonas fluorescens var. cellolosa, 

(12) Pseudomonas solanacearum, 

(13) Bactericides succinogenes, 

(14) Ruminococcus albus, 

( 1 5) Ruminococcus flavefaciens, 50 

(16) Sorandium composition, 

(17) Butyrivibrio, 

(18) Clostridium sp., 



35 



(a) Bacteria 



35 



55 




Xanthomonas cyamopsidis, 
i Sclerotium bataticola, 
i Bacillus sp., 
1 Thermoactinomyces sp., 
< Actinobifida sp.. 



55 



60 



(b — I) Fungi (Actinomycetes) 

(1 ) Actinomycetes sp., 

(2) Streptomyces sp., 
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Fungi (Mould: Deuteromycetes, Phycomycetes, Ascomycetes) 

1 ) Arthrobotrys superba, 

2) Aspergillus aureus, 

3) Aspergillus flavipes, 
"4) Aspergillus flavus, 

5) Aspergillus fumigatus, 
;6) Aspergillus luchuenis, 
7) Aspergillus nidulans, 
[8) Aspergillus niger, 
;9) Aspergillus oryzae, 

0) Aspergillus rugulosus, 

1) Aspergillus sydwi, 

1 2) Aspergillus tamarii, 

13) Aspergillus terreus, 

14) Aspergillus unguis, 

15) Aspergillus ustus, 

1 6) Takamine-Cellulase, 

1 7) Aspergillus saitoi, 

1 8) Botrytis cinerea, 

19) Botryodiplodia theobromae, 
[20) Cladosporium cucummerinum, 
!21) Cladosporium herbarum, 

(22) Coccospora agricola, 

(23) Curvularia lunata, 

(24) Chaetomium thermophile var. coprophile, 

(25) Chaetomium thermophile var. dissitum, 

(26) Sporotrichum thermophile, 
,27) Taromyces emersonii, 
[28) Thermoascus aurantiacus, 

;29) Humicola'grisea var. thermoidea, 

[30) Humicola insolens, 

[31) Malbranchea pulchella var. sulfurea, 

[32) Myriococcum albomyces, 
33) Stilbella thermophile, 
!34) Torula thermophila, 

35) Chaetomium globosum, 

36) Dictyosteiium discoideum, 

37) Fusarium sp., 

38) Fusarium bulbigenum, 

[39) Fusarium equiseti, 

[40) Fusarium lateritium, 
|41) Fusarium lint, 

[42) Fusarium oxysporum, 

[43) Fusarium vasinfectum, 

[44) Fusarium dimerum, 

[45) Fusarium japonicum, 

[46) Fusarium scirpi, 

[47) Fusarium solani, 

[48) Fusarium moniliforme, 

49) Fusarium roseum, 

50) Helminthosporium sp., 

[51 ) Memnoniella echinata, 

[52) Humicola fucoatra, 

[53) Humicola grisea, 

[54) Monilia sitophila, 

[55) Monotospora brevis, 

[56) Mucor pusillus, 

[57) Mycosphaerella citrullina, 

58) Myrothecium verrcaria, 

59) Papulaspora sp., 

[60) Penicillium sp., 

[61) Penicillium capsulatum, 

[62) Penicillium chrysogenum, 

[63) Penicillium frequentans, 

[64) Penicillium janthinellum. 
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(65) Penicillium luteum, 

(66) Penicillium piscarium, 

(67) Penicillium soppi, 

(68) Penicllium spinulosum, 

(69) Penicillium turbatum, 

(70) Penicillium digitatum, 

(71) Penicillium expansum, 

(72) Penicllium pusillum, 

(73) Penicillium rubrum, 

(74) Penicillium wortmanii, 

(75) Penicillium variabile, 

(76) Pestalotia palmarum. 

(77) Pestalotiopsis westerdijkii, 

(78) Phoma sp., 

(79) Schizophyllum commune, 

(80) Scopulariopsis brevicaulis, 

(81) Rhizopussp., 

(82) Sporotricum carnis, 

(83) Sporotricum pruinosum, 

(84) Stachybotrys atra, 

(85) Torula sp., 

(86) Trichoderma viride, 

(87) Trichurus cylindricus, 

(88) Verticillium albo atrum, 

(89) Aspergillus cellulosae, 

(90) Penicillium glaucum, 

(91) Cunninghamella sp.. 

(92) Mucor mucedo, 

(93) Rhyzopus chinensis, 

(94) Coremiella sp., 

(95) Karllngia rosea, 

(96) Phytophthora cactorum, 

(97) Phytophthora citricola, 

(98) Phytophtora parasitica, 

(99) Pythium sp., 

(100) Saprolegniaceae, 

(101) Ceratocystisulmi, 

(102) Chaetomium globosum, 

(1 03) Chaetomium indicum, 

(104) Neurospora crassa, 

(105) Sclerotium rolfsii, 

(106) Aspergillus sp., 

(107) Chrysosporium lignorum, 

(108) Penicillium notatum, 

(109) Pyricularia oryzae, 

fto — 111) Fungi (Basidiomycetes) 
(DCollybia veltipes, 

(2) Coprinus sclerotigenus, 

(3) Hydnum henningsii, 

(4) Irpex lacteus, 

(5) Polyporus sulphreus, 

(6) Polyporus betreus, 

(7) Polystictus hirfutus, 

(8) Trametes vitata, 

(9) Irpex consolus, 

(10) Lentinus lepideus, 

(11) Poria vaporaria, 

(12) Fomes pinicola, 

(13) Lenzites styracina, 

(14) Merulius lacrlmans, 

(15) Polyporus palstris, 

(16) Polyporus annosus, 

(17) Polyporus versicolor, 

(18) Polystictus sanguineus. 
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(19) Poria vailantii, 

(20) Puccinia graminis, 

(21 ) Tricholoma fumosum, 

(22) Tricholoma nudum, 
5 (23) Trametes sanguinea, 

(24) Polyporus schweinitzii FR„ 

(25) Conidiophora cerebella. 

According to the present invention, the following commercial ceilulases which are derived from 
the above bacteria and fungi can be used for the detergent composition. 

10 (D Celluiase AP (Amano Pharmaceutical Co., Ltd.) 

(2) Cellulosin AP (Ueda Chemical Co., Ltd.) 

(3) Cellulosin AC (Ueda Chemical Co., Ltd.) 

(4) Celiulase-Onozuka (Kinki Yakult Seizo Co., Ltd.) 

(5) Pancellase (Kinki Yakult Seizo Co., Ltd.) 

1 5 (6) Macerozyme (Kinki Yakult Seizo Co., Ltd.) 

(7) Meicelase (Meiji Seika Kaisha, Ltd.) 

(8) Celluzyme (Nagase Co., Ltd.) 

(9) Soluble sclase (Sankyo Co., Ltd.) 

(10) Sanzyme (Sankyo Co., Ltd.) 

20 (ID Celluiase A-12-C (Takeda Chemical Industries, Ltd.) 

(12) Toyo-Cellulase (Toyo Jozo Co., Ltd.) 

(13) Driserase (Kyowa Hakko Kogyo Co., Ltd.) 

(14) Luizyme (Luipold Werk) 

(1 5) Takamine-Cellulase (Chemische Fabrik) 
25 (1 6) Wallerstein-Ceilulase (Sigma Chemicals) 

(17) Celluiase Type I (Sigma Chemicals) 

(18) Celluiase Serva (Serva Laboratory) 

(19) Celluiase 36 (Rohm and Haas) 

(20) Miles Celluiase 4,000 (Miles) 

30 (21) R&H Celluiase 35,36,38 cone (Philip Morris) 

(22) Combizym (Nysco Laboratory) 

(23) Celluiase (Makor Chemicals) 

(24) Cellucrust (NOVO Industry) 

(25) Celluiase (Gist-Brocades) 

35 The anionic, nonionic, and ampholytic surfactants used for the detergent composition of this 
invention are exemplified as follows: 

(1 ) Linear or branched alkylbenzenesulfonates having alkyl groups of an average carbon number 
of 10 to 16. 

(2) Alkyl or alkenyl ether sulfates having linear or branched alkyl groups or alkenyl groups of an 
40 average carbon number of 1 0 to 20, and having 0.5 to 8 moles on an average of ethylene oxide, 

propylene oxide, butylene oxide, ethylene oxide/propylene oxide=0.1/9.9 to 9.9/0.1 , or ethylene 
oxide/butylene oxide=0.1/9.9 to 9.9/0.1 added in one molecule. 

(3) Alkyl or alkenyl sulfates having alkyl groups or alkenyl groups of an average carbon number 
10 to 20. 

45 (4) Olefinsulfonates having 1 0 to 20 carbon atoms on an average in one molecule. 

(5) Alkanesulfonates having 1 0 to 20 carbon atoms on an average in one molecule. 

The counter ions of the anionic surfactants are exemplified by alkali metal ions such as sodium 
and potassium; alkaline earth metal ions such as calcium and magnesium; ammonium ion; and 
alkanolamines (e.g., monoethanolamine, diethanolamine, triethanolamine, and triisopropanolamine) 
50 having 1 to 3 alkanol groups of carbon number 2 or 3. 

(6) Sulfonate-type ampholytic surfactants represented by the following formulas: 

Na 1 R, 3 

r 3 

R,,C0NH — R,2 — N® — R 14 — S0 3 e 
I 

(where R„ is an alkyl or alkenyl group of carbon number 8 to 24; R 12 is an alkylene group of carbon 
number 1 to 4; R 13 is an alkyl group of carbon number 1 to 5; and R,, is an alkylene or hydroxyalkylene 
55 group of carbon number 1 to 4). 



GB 2 094 826 A 7 



R„— li®— R 14 — S0 3 e 



(where R„ and R l4 are defined as above; R 15 and R 18 are an alkyl or an alkenyl group of carbon number 
8 to 24 or 1 to 5, respectively). 

No. 3 (C 2 H 4 0) n1 H 

R„ — N® — R 14 — S0 3 e 
(C 2 H 4 0) n1 H 

5 (where R„ and R 14 are defined as above; and n1 is an integer of 1 to 20. 

(7) Betaine-type ampholytic surfactants represented by the following formulas: 
No. 1 R 22 

r 2i _N®_ R 23 — C00 e 
I 

R 22 

(where R 21 is an alkyl, alkenyl, £-hydroxyalkyl, or jS-hydroxyalkenyl group of carbon number 8 to 24; R 22 
is an alkyl group of carbon number 1 to 4; and R 23 is an alkylene or hydroxyalkylene group of carbon 
10 number 1 to 6). 10 
No. 2 (C 2 H 4 0) n2 H 
I 

R 21 — N® — R M — C00 e 
(C 2 H 4 0) n2 H 

(where R 21 and R 23 are defined as above; and n 2 is an integer of 1 to 20). 
No. 3 F»24 

R 21 — N® — R 23 — COO® 
C 24 

(where R 21 and R M are defined as above; and R 24 is a carboxyalkyl or hydroxyalkyl group of carbon 
15 number2to5). , 15 

(8) Polyoxyethylene alkyl or alkenyl ethers having alkyl or alkenyl groups of an average carbon 
number 1 0 to 20 and having 1 to 20 moles of ethylene oxide added. 

(9) Polyoxyethylene alkyl phenyl ethers having alkyl groups of an average carbon number 6 to 1 2 
and having 1 to 20 moles of ethylene oxide added. 

20 (10) Polyoxypropylene alkyl or alkenyl ethers having alkyl groups or alkenyl groups of an average 20 

carbon number 1 0 to 20 and having 1 to 20 moles of propylene oxide added. 

(11) Polyoxybutylene alkyl or alkenyl ethers having alkyi groups of alkenyl groups of an average, 
carbon number 1 0 to 20 and having 1 to 20 moles of butylene oxide added. 

(12) Nonionic surfactants having alkyl groups or alkenyl groups of an average carbon number 1 0 

25 to 20 and having 1 to 30 moles in total of ethylene oxide and propylene oxide or ethylene oxide and 2 5 
butylene oxide added (the molar ratio of ethylene oxide to propylene oxide or butylene oxide being 
0.1/9.9 to 9.9/0.1). 

( 1 3) Higher fatty acid alkanolamides or alkylene oxide adducts thereof represented by the 
formula: 

R'12 

(CHCH 2 0) n 3H 

30 

R'12 
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(where R'„ is an alkyl group or alkenyl group of carbon number 10 to 20; R', 2 is H orCH 3 ; n3 is an 
integer of 1 to 3; and m3 is an integer of 0 to 3). 

(14) Sugar fatty acid esters composed of sugar and fatty acid of an average carbon number 10 to 

20. 

(15) Fatty acid glycerine monoesters composed of glycerine and fatty acid of an average carbon 
number 1 0 to 20. 

(16) Alkyiamine oxides represented by the formula: 

R'l4 

I 



(where R' 13 is an alkyl group or alkenyl group of carbon number 1 0 to 20; and R' M and R' 1S are alkyl 
1 o groups of carbon number 1 to 3). 

The detergent composition of this invention may contain optionally the following ingredients as 
required. 

I. Cellulase derived from animals and plants listed below 

(a) Protozoa (ciliata, flagellata, amoeba, etc.) 
15 ( 1 ) Endoplodinum neglectum 

(2) Trichomonas termopsidus 

(b) Mollusc (snail soft clam, shipworm, etc.) 

(1) Helix ponatia 

(2) Stromonas gigas 

20 (3) Dolabella auricula Solander 

(4) Mytilus Ostera 

(5) Xylophaga dorsalis 

(6) Cryptochiton stelleri 

(7) Pterocera crocata 

25 (8) Caelatura hautecoeuri ruellani 

(9) Melanoides tuberculata 

(10) Mya arenaria 

(11) Mactra solidissima 

(12) Bankia setacea 
30 (13) Bankia indica 

( 1 4) Teredo 

(15) Modiola modiolus 

(16) Cryptoplaxjaponica 

(17) Heliotisjaponica 
35 (18) Turbo cornutus 

(19) Tegula pheifferi 

(20) Lemintina imbricata 

(21) Fasctolaria trapezium 

(22) Dolabella auricula 
40 (23) Homoiodoris japonica 

(24) Dendrodoris ruba var. nigromaculata 

(25) Onchidium verruculatum 

(26) Euhadra peliomphala 

(27) Mytilus edulis 

45 (28) Meretrix meretrix lusoria 

(29) Venerupis philippinarum 

(30) Octopus sp. 

(c) Nematoda 

(1) Ditylenchus destructor 
50 (2) Ditylenchus dipsaci 

(d) Annelida 

(1) Eunice aphroditois 

(2) Tylorrhynchus heterochaetus 

(3) Glycera chirori 
55 (4) Loimia medusa 
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(5) Sabellastarte indica 

(6) Rhizodrilus sp. 

(7) Pheretina sp. 

(e) Echinodermata (sea chestnut etc.) 

(1) Anthocidaris crassispina 

(2) Pseudocentrotus depressus 

(3) Hemicentrotus pulcherrimus 

(4) Psammechinus milians 

(f) Crustacea 

(1) Mitella mitella 

(2) Megaligia exotica 

(3) Calappa lophus 

(4) Gaetice depressus 

(5) Pachygrapsus crassipes 

(6) Plagusia dentipes 

(7) Charybdis miles 

(8) Carcinoplax longimanus 

(9) Tiarinia cornigera 

(10) Leptomithrax edwardsi 

(11) Naxioides hystrix 

(12) Hepalogasterdentata 

(13) Aniculus aniculus 

(14) Dardanus crassimanus 

(15) Upogebia major 

(16) Panulirusjaponicus 

(17) Penaeusjaponicus 

(18) Scyllarides sieboldi 

(19) Procambarus clarkii 

(g) Insects (ants> beetles, etc.) 

(DTermes obesus 

(2) Ctenolepisma lineata 

(3) Cerambyx cerdo 

(4) Xestobium refovillosum 

(5) Nasutitermes excitiosus 

(6) Coptotermes lacteus 

(7) Stromatium fulvum 

(8) Dixippus morosus 

(9) Limnoria lignorum 

(h) Algae 

(1) Cladophora rupestris 

(2) Ulva lactuca 

(3) Laminaria digitata 

(4) Rhodymenia palmata 

(i) Lichenes 

(1) Usneaceae 

(2) Cladoniaceae 

(3) Parmeliaceae 

(4) Umbilicariaceae 

(j) Terrestrial chlorophytes 

(1) Tobacco plant 

(2) Pineapple stalks 

(3) Acer pseudoplatanus stalks 

(4) Bush bean leaves 

(5) Swiss chard 

(6) Spinach 

(7) Solanum dulcamara root 

(8) Pumpkin 

(9) Asparagus tip 

(10) Barley 

(11) Malt 
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II. Hydrolase except cellulase 

Carboxylate ester hydrolase, thioester hydrolase, phosphate monoester hydrolase, and phosphate 
diester hydrolase which acton the ester bond; glycoside hydrolase which acts on glycosyl compounds; 
an enzyme that hydrolyzes N-glycosyl compounds; thioether hydrolase which acts on the ether bond; 
5 and a-amino-acyl-peptide hydrolase, peptidyl-amino acid hydrolase, acyl-amino acid hydrolase, 5 
dipeptide hydrolase, and peptidyl-peptide hydrolase which act on the peptide bond. Preferable among 
them are carboxylate ester hydrolase, glycoside hydrolase, and peptidyl-peptide hydrolase. 

These preferably hydrolases are exemplified as follows: 

(1) Proteases belonging to petidyl-peptide hydrolase 

1 0 Pepsin, pepsin B, rennin, trypsin, chymotripsin A, chymotripsin B, elastase, enterokinase, 1 o 

cathepsin C, papain, chymopapain, ficin, thrombin, fibrinolysin, renin, subtilisin, aspergillopeptidase A, 
collagenase, clostridiopeptidase B, kallikrein, gastrisin, cathepsin D, bromelin, keratinase, chymotripsin 
C, pepsin C, aspergillopeptidase B, urokinase, carboxypeptidase A and B, and aminopeptidase. 

(2) Clycoside hydrolases 

1 5 Cellulase which is an essential ingredient is excluded from this group. 1 5 

a-amylase, /3-amylase, gluco amylase, invettase, lysozyme, pectinase, chitinase, and dextranase. 
Preferably among them are a-amylase and 0-amylase. They function in acid to neutral systems, but 
one which is obtained from bacteria exhibits high activity in an alkaline system. 

(3) Carboxylate ester hydrolase 

20 Carboxyl esterase, lipase, pectin esterase, and chlorophyllase. Especially effective among them is 

lipase. 

Trade names of commercial products and producers are as follows: "Alkalase", "Esperase", 
"Sabinase", "AMG", "BAN", "Fungamill", "Sweetzyme", "Termamill" (Novo Industry, Copenhagen, 
Denmark); "Maksatase", "High-alkaline protease", "Amylase THC", "Lipase" (Gist Brocades, N.V., 
•25 Delft, Holland); "Protease B-400", "Protease B-4000", "Protease AP", "Protease AP 21 00" 

(Scheweizerische Ferment A.G., Basel, Switzerland); "CRD Protease" (Monsanto Company, St. Louis, 
Missouri, U.S.A.); "Piocase" (Piopin Corporation, Monticello, Illinois, U.S.A.); "Pronase P", "Pronase 
AS", "Pronase AF" (Kaken Chemical Co., Ltd.,'japan); "Lapidase P-2000" (Lapidas, Secran, France); 
protease products (Tyler standard sieve, 1 00% pass 1 6 mesh and 1 00% on 1 50 mesh) (Clington Corn 
30 Products (Division of Standard Brands Corp., New York); "Takamine", "Bromelain 1 :1 0", "HT 
Protease 200", "Enzyme L-W" (obtained from fungi, not from bacteria) (Miles Chemical Company, 
Elkhart, Ind., U.S.A.): "Rozyme P-1 1 Cone", "Pectinol", "Lipase B", "Rozyme PF", "Rozyme J-25" 
(Rohm & Haas, Philadelphia, U.S.A.); "Ambrozyme 200" (Jack Wolf & Co., Ltd., Subsidiary of Nopco 
Chemical Company, Newark, N.J., U.S.A.); "ATP 40", "ATP 120", "ATP 1 60" (Lapidas, Secran, 
35 France); "Oripase" (Nagase & Co., Ltd., Japan). 

The hydrolase other than cellulase is incorporated into the detergent composition as much as 
required according to the purpose. It should preferably be incorporated in an amount of 0.001 to 5 
wt%, more preferably 0.02 to 3 wt%, in terms of purified one. This enzyme should be used in the form 
of granules made of crude enzyme alone or in combination with other components in the detergent 
40 composition. Granules of crude enzyme are used in such an amount that the purified enzyme is 0.001 
to 5 wt%. Purified enzyme is diluted so that the granules are used in an amount of 0.002 to 1 0 wt%, 
preferably 0.1 to5wt%. 

III. Cationic surfactants and long-chain fatty acid salts 

1 ) saturated or unsaturated fatty acid salts of an average carbon number 1 0 to 24 in the 
45 molecule, 

2) alkyl or alkenyl ether carboxylic acid salts containing an alkyl or alkenyl group of an average 
carbon number 10 to 20 and having 0.5—8 mol on an average of ethylene oxide, propylene oxide, 
butylene oxide, ethylene oxide/propylene oxide in a ratio of 0.1 :9.9 to 9.9:0.1 or ethylene 
oxide/butylene oxide in a ratio of 0.1 :9.9 to 9.9:0.1 added in ore molecule, 

50 3) a-sulfofatty acid salts or esters of the following formula: 

R— CHCOjY 

I 

S0 3 Z 

wherein Y represents an alkyl group of carbon number 1 to 3 or a counter ion, Z represents a counter 
ion, and R represents an alkyl or alkenyl group of carbon number 10 to 20, 
4) amino acid-type surfactants of the following general formula: 

No. 1 R, — CO — N — CH — COOX 

55 ! i 55 

R z R 3 



25 



30 



35 



45 



50 
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wherein R, represents an alkyl or alkenyl group of carbon number 8 to 24, R 2 represents a hydrogen or 
an alkyl group of carbon number 1 to 2, R 3 represents an amino acid residue and X represents an alkali 
metal or alkaline earth metal ion. 

No. 2 R, — CO — N — (CH 2 )„ — C00X 

I 

R 2 

5 wherein R„ R 2 and X have the same meaning as above and n represents an integer of 1 — 5. 
No. 3 R 1 

\ 

N — (CH 2 ) m — COOX 

/ 

R, 

wherein R, and X have the same meaning as above and m represents an integer of 1 — 8, 

No. 4 R, — N — CH — COOX 

I I 
R 4 R 3 

wherein R„ R 3 and X have the same meaning as above and R 4 represents hydrogen or an alkyl or 
1 0 hydroxyalkyl of carbon number 1 to 2, 

No. 5 R s — N — CH — COOX 
I I 
R 2 R 3 

wherein R 2 , R 3 and X have the same meaning as above and R 5 represents a /J-hydroxyalkyl or /5- 
hydroxyalkenyl group of carbon number 6 to 28, and 

No. 6 R 5 

\ 

N — CH — COOX 

/ I 

R 5 R 3 

1 5 wherein R 3 , R 5 and X have the same meaning as above, 
5) phosphate ester surfactants: 

No. 1 alkyl (or alkenyl) acid phosphates of the general formula: 

0 

II 

(R'0) B ,— P— (OH) m , 

wherein R' represents an alkyl or alkenyl group of carbon number 8 to 24, n'+m'=3 and n'=1— 2, 
20 No. 2 alkyl (or alkenyl) phosphates of the general formula: 



(R'0) n „— P— (OH) m „ 

wherein R' has the same meaning as above, n"+m"=3 and n"=1 — 3, and 
No. 3 alkyl (or alkenyl) phosphates of the general formula: 



(R 7 0) n „— P— (OM) mrt 

25 wherein R', n" and m" have the same meaning as above and M represents Na, K or Ca, and 
6) cationic surfactants of the following general formula 
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I 2 

N — R'i 
R'3 



wherein at least one of R',, R' 2 , R' 3 and R' 4 represents an alkyl or alkenyl group of carbon number 8 
to 24 and the others represent an alkyl group of carbon number 1 to 5, and X' represents a halogen. 



R'2 
. I© 
R^-N -CH 2 C 6 H 5 

R'3 



5 wherein R\, R' 2 , R' 3 and X' have the same meaning as above, 



r'i-n®-r' 2 

(R' 5 0) n ,H 



wherein R'„ R' 2 and X' have the same meaning as above, R' 6 represents an alkylene group of carbon 
number 2 to 3 and n 4 represents an integer of 1 — 20. 

IV. Builders 
10 [l ] Divalent sequestering agents 

The composition may contain 0 — 50 wt% of one or more builder components selected from the 
group consisting of alkali metal salts and alkanolamine salts of the following compounds: 

1 ) phosphates such as orthophosphate, pyrophosphate, tripolyphosphate, metaphosphate, 
hexametaphosphate and phytic acid, 
15 2) phosphonates such as ethane-1 ,1 -dlphosphonate, ethane-1 ,1 ,2-triphosphonate, ethane-1 - 

hydroxy-1 ,1 -diphosphonate and its derivatives, ethanehydroxy-1 ,1 ,2-triphosphonate, ethane-1 ,2- 
dicarboxy-1,2-diphosphonate and methanehydroxy-phosphonate, 

3) phosphonocarboxylates such as 2-phosphonobutane-1 ,2-dicarboxylate, 1 -phosphonobutane- 
2,3,4-tricarboxylate and a-methylphosphonosuccinate, 
20 4) salts of amino acids such as aspartic acid, glutamic acid and glycine, 

5) aminopolyacetates such as nitrilotriacetate, ethylenediaminetetraacetate, 
diethylenetriaminepentaacetate, iminodiacetate, glycol ether diamine tetraacetate, 
hydroxyethyliminodiacetate and dienkolate, 

6) high molecular electrolytes such as polyacrylic acid, polyaconitic acid, polyitaconic acid, 

25 polycitraconic acid, polyfumaric acid, polymaleic acid, polymesaconic acid, poly-a-hydroxyacrylic acid, 
polyvinylphosphonic acid, sulfonated polymaleic acid, maleic anhydride/diisobutylene copolymer, 
maleic anhydride/styrene copolymer, maleic anhydride/methyl vinyl ether copolymer, maleic 
anhydride/ethylene copolymer, maleic anhydride/ethylene crosslinked copolymer, maleic 
anhydride/vinyl acetate copolymer, maleic anhydride/acrylonitrile copolymer, maleic anhydride/acrylic 

30 ester copolymer, maleic anhydride/butadiene copolymer, maleic anhydride/isoprene copolymer, poly-/5- 
ketocarboxylic acid derived from maleic anhydride and carbon monoxide, itaconic acid/ethylene 
copolymer, itaconic acid/aconitic acid copolymer, itaconic acid/maleic acid copolymer, itaconic 
acid/acrylic acid copolymer, malonic acid/methylene copolymer, mesaconic acid/fumaric acid 
copolymer, ethylene glycol/ethylene terephthalate copolymer, vinylpyrrolidone/vinyl acetate 

35 copolymer, 1 -butene-2,3,4-tricarboxylic acid/itaconic acid/acrylic acid copolymer, polyester 

polyaldehydocarboxylic acid containing quaternary ammonium group, cis-isomer of epoxysuccintc acid, 
poly[N,N-bis(carboxymethyl)acrylamide), poly(hydroxycarboxylic acid), starch/succinic acid or maleic 
acid or terephthalic acid ester, starch/phosphoric acid ester, dicarboxystarch, dicarboxymethylstarch 
and cellulose/succinic acid ester, 

4q 7) non-dissociating polymers'such as polyethylene glycol, polyvinyl alcohol, polyvinyl pyrrolidone 
and cold water-soluble, urethanated polyvinyl alcohol, 

8) salts of dicarboxylic acids such as oxalic acid, malonic acid, succinic acid, glutaric acid, adipic 
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acid, pimelic acid, suberic acid, azelaic acid and decane-1 ,1 0-dicarboxylic acid; salts of diglycolic acid, 
thiodiglycolic acid, oxalaceiic acid, hydroxydisuccinic acid, carboxymethylhydroxysuccinic acid and 
carboxymethyltartronic acid; salts of hydroxycarboxylic acids such as glycolic acid, malic acid, 
hydroxypivaiic acid, tartaric acid, citric acid, lactic acid, gluconic acid, mucic acid, glucuronic acid and 
5 dialdehydrostarch oxide; salts of itaconic acid, methylsuccinic acid, 3-methylglutaric acid, 2,2- 5 
dimethylmalonic acid, maleic acid, fumaric acid, glutamic acid, 1 ,2,3-propanetricarboxylic acid, 
aconitic acid, 3-butene-1 ,2,3-tricarboxyIic acid, butane-1 ,2,3,4-tetracarboxylic acid, 
ethanetetracarboxylic acid, ethenetetracarboxyllc acid, n-alkenylaconitic acid, 1 ,2,3,4- 
cyclopentanetetracarboxylic acid, phthalic acid, trimesic acid, hemimellitic acid, pyromellitic acid, 

1 0 benzenehexacarboxylic acid, tetrahydrofuran-1 ,2,3,4-tetracarboxylic acid and tetrahydrofuran -2,2,5,5- 1 0 
tetracarboxylic acid; salts of sulfonated carboxylic acids such as sulfoitaconic acid, sulfotricarballylic 
acid, cysteic acid, sulfoacetic acid and sulfosuccinic acid; carboxymethylated sucrose, lactose and 
raffinose, carboxymethylated pentaerythritol, carboxymethylated gluconic acid, condensates of 
polyhydric alcohols or sugars with maleic anhydride or succinic anhydride, condensates of 

1 5 hydroxycarboxylic acids with maleic anhydride or succinic anhydride, CMOS and organic acid salts of 1 5 
Builder M and the like. 



9) aluminosilicate salts: 

No. 1 Crystalline aluminosilicate salts of the formula: 

X'(M' 2 0 or M"0) • Al 2 0 3 • y'(Si0 2 ) ■ W'(H 2 0> 

20 wherein M' represents an alkali metal atom, M" represents an alkali earth metal atom exchangeable 20 
with calcium, x', y' and w' represent mol numbers of the respective components and generally, x' is 
0.7 — 1 .5, y' is 0.8 — 6 and w' is a positive number. 

No. 2 compounds of the following general formula are preferred as detergent builders: 

Na 2 0 ■ Al 2 0 3 • nSi0 2 • wH 2 0 

25 wherein n represents a number of 1 .8 — 3.0 and w represents a number of 1 — 6, 25 
No. 3 Amorphous aluminosilicate salts of the formula: 

x(M 2 0) • Al 2 0 3 • y(Si0 2 ) • w{H 2 0) 

wherein M represents a sodium and/or potassium atom, and x, y and w represent mol numbers of the 
respective components within the following ranges: 

30 0.7SxS1.2 30 



w: any positive number including 0, and 

No. 4 amorphous aluminosilicate salts of the formula: 

X(M 2 0) • Al 2 0 3 • Y(Si0 2 ) ■ Z(P 2 0 5 ) ■ eu(H z O) 
wherein M represents Na or K, and X, Y, Z and ax represent mol numbers of the respective components 35 
within the following ranges: 



0.20^4.00 
0.001 ^Z^O.80 

40 /tt: any positive number including 0. 

[2] Alkalis or inorganic electrolytes 

The composition may contain 1—50 wt%, preferably 5—30 wt%, based on the composition, of 
one or more alkali metal salts of the following compounds as the alkalis or inorganic electrolytes: 
silicates, carbonates and sulfates as well as organic alkalis such as triethanolamine, diethanolamine, 
45 monoethanolamine and triisopropanolamine. 

V. Antiredeposition agents 

The composition may contain 0. 1 — 5% of one or more of the following compounds as 
antiredeposition agents: polyethylene glycol, polyvinyl alcohol, polyvinylpyrrolidone and 
carboxymethylcellulose. 
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Among them, a combination of carboxymethylcellulose or/and polyethylene glycol with the 
cellulase of the present invention exhibits a synergism in removing muddy dirts. 

For preventing the decomposition of carboxymethylcellulose by the cellulase in the detergent, it is 
desirable that carboxymethylcellulose is granulated or coated before the incorporation in the 
5 composition. 

VI. Bleaching agents 

The use of the cellulase of the present invention in combination with a bleaching agent such as 
sodium percarbonate, sodium perborate, sodium sulfate/hydrogen peroxide adduct and sodium 
chloride/hydrogen peroxide adduct or/and a photo-sensitive bleaching dye such as zinc or aluminum 
1 0 salt of sulfonated phthaiocyanine further improves the deterging effects. 

VII. Bluing agents and fluorescent dyes 

Various bluing agents and fluorescent dyes may be incorporated in the composition, if necessary. 
For example, compounds of the following structures are recommended: 




•tS0 3 H)n 



20 wherein D represents a residue of a blue or purple, monoazo, disazo or anthraquinone dyestuff, X and Y 
each represent a hydroxyl group, amino group, an aliphatic amino group which may be substituted with 
a hydroxyl, sulfonic acid, carboxyiic acid or alkoxyl group, or an aromatic or alicyclic amino group which 
may be substituted with a halogen atom or hydroxyl, sulfonic acid, carboxyiic acid, lower alkyl or lower 
alkoxyl group, R represents a hydrogen atom or lower alkyl group excluding cases wherein (1) R 

25 represents the hydrogen atom and both X and Y represent hydroxyl or alkanolamino group at the same 
time and (2) R represents the hydrogen atom and one of X and Y represents the hydroxyl group and the 
other represents an alkanolamino group, and n represents an integer of at least 2, 
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D — NH — C C-X 
Y 

wherein D represents a residue of a blue or purple, azo or anthraquinone dyestuff, and X and Y 
represent the same or different alkanolamino group or hydroxyl group. 

VIII. Caking inhibitors 

5 The following caking inhibitors may be incorporated in the powdery detergent: p-toluenesulfonic 5 

acid salts, xylenesuifonic acid salts, acetic acid salts, sulfosuccinic acid salts, talc, finely pulverized 
silica, clay, calcium silicate (such as Micro-Cell of Johns Manvill Co.), calcium carbonate and 
magnesium oxide. 

IX. Masking agents for factors inhibiting the cellulase activity 

10 The cellulases are deactivated in some cases in the presence of copper, zinc, chromium, mercury, 10 

lead, manganese or silver ions or their compounds. Various metal chelating agents and metal- 
precipitating agents are effective against these inhibitors. They include, for example, divalent metal ion 
sequestering agents as listed in the above item [1] with reference to optional additives as well as 
magnesium silicate and magnesium sulfate. 

1 5 Cellobiose, glucose and gluconolactone act sometimes as the inhibitors. It is preferred to avoid 1 5 

the co-presence of these saccharides with the cellulase as far as possible. In case the co-presence is 
unavoidable, it is necessary to avoid the direct contact of the saccharides with the cellulase by, for 
example, coating them. 

Long-chain-fatty acid salts and cationic surfactants act as the inhibitors in some cases. However, 
20 the co-presence of these substances with the cellulase is allowable if the direct contact of them is 20 
prevented by some means such as tableting or coating. 

The above-mentioned masking agents and methods may be employed, if necessary, in the 
present invention. 

X. Cellulase-activators 

2B The activators vary depending on variety of the cellulases. In the presence of proteins, cobalt and 25 

its salts, magnesium and its salts, and calcium and its salts, potassium and its salts, sodium and its 
salts or monosaccharides such as mannose and xylose, the cellulases are activated and their deterging 
powers are improved remarkably. 

XI. Antioxidants 

30 The antioxidants include, for example, tert-butyl-hydroxytoluene, 4,4'-butylidenebis(6-tert-butyl- 30 

3-methylphenol), 2,2'-butylidenebis(6-tert-butyl-4-methylphenol), monostyrenated cresol, 
distyrenated cresol, monostyrenated phenol, distyrenated phenol and 1,1-bis<4- 
hydroxyphenyDcyclohexane. 

XII. Solubilizers 

35 The solubilizers include, for example, lower alcohols such as ethanol, benzenesulfonate salts, 35 
lower alkylbenzenesulfonate salts such as p-toluenesulfonate salts, glycols such as propylene glycol, 
acetylbenzenesulfonate salts, acetamides, pyridinedicarboxylic acid amides, benzoate salts and urea. 

The detergent composition of the present invention can be used in a broad pH range of from 
acidic to alkaline pH. 

40 The following examples will further illustrate the present invention. Unless otherwise stated, 40 
percentages in the following examples are given by weight. 
Example 1 

Deterging tests of various combinations of surfactant and cellulase on pieces of cotton cloth 
artificially stained with oil, fat and carbon were carried out 
45 1 ) Detergent composition : 

Surfactant 

Beef tallow soap 

Sodium tripolyphosphate 

Sodium silicate 
50 Sodium carbonate , 

Polyethylene glycol {average molecular weight: MW 6000) 

Fluorescent dye 

Water 

Enzyme 
55 Glauber's salt 



20% 

2% 
20% 
10% 
10% 

1% 

0.4% 
10% 

3% 
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2) Cloth artificially stained with oil and fat: 

A cotton calico stained with the following oil, fat and carbon: 

Oil composition (colored with carbon black) used for preparing the artificially stained cloth: 

Cotton seed oil 60 % 
Cholesterol 10 % 
Oleic acid 10% 



Palmitic acid 



10% 



Liquid and solid paraffins 1 0% 

3) Deterging conditions and method and appraisal: 

1 0 A detergent was dissolved in 4°DH hard water to obtain 1 1 of 0.1 33% aqueous detergent 

solution. Five pieces of the cotton cloth artificially stained with the oily dirt were immersed in the 
aqueous detergent solution. After leaving them to stand at 40°C for 2 hours, the detergent solution 
and the pieces of artificially stained cloth were transferred in a stainless steel beaker for Turgotometer 
and stirred at 1 00 rpm at 20°C for 1 0 minutes in the Turgotometer. After washing with running water, 

1 5 they were pressed with an iron and their reflectivities were measured. The deterging rate was 

calculated according to the following formula: Jlrf .u« „„w 

Reflectivities of the original cloth before the washing and those of the stained cloth before and 
after the washing were measured at 550 rryi by means of an automatic recording colorimeter (a 
product of Shimadzu Seisaku-sho) and the deterging rate (%) was calculated according to the following 

20 formula: 

/ Reflectivity \ _ ( Reflectivity \ 
„ , . I after washing \ before washing / 
Deterging _ _\ : x -j qo 



e(%) 



[ Reflectivity of \ — ( Reflectivity \ 
\ original cloth / \ before washing I 



An average of five samples were shown in Table 1 . 
4) Enzymes used: 

(1 ) Cellulase-Onozuka (Kinki Yakult Co., Ltd.; obtained from Trichoderma viride; 4000 uniVg), 

(2) Cellulosin AP (Ueda Kagaku Co., Ltd.; obtained from Aspergillus niger, 860 unit/g), 

(3) Melcelase (Meiji Seika Co., Ltd.; obtained from Trichoderma honingi; 1 1 00 unit/g), 

(4) Bacterial ar-amylase (NOVO Co.;Termamyl 60 G; 60 KNU/g), 

(5) Amyloglucosidase (NOVO Co.; ANG; 200 AG/ml), 

(6) /J-Glucanase (NOVO Co.; Celleflo 200L; 200 BGU/g), 

(7) Dextranase (NOVO Co.; DN25L; 25 KDU/g), 

(8) "Galactorriannase (NOVO Co.; Gamanase 1.5L; 1500 KVHCU/g), 

(9) Glucose-isomerase (NOVO Co., Sweetzyme type A), 

(10) Bacterial protease (NOVO Co.; Alkalase 2.0 M, 2AU/g), 

(11) Bacterial protease (Gist Brocades Co.; Maxatase P; 330,000 DU/g), 

(12) Mould lipase (Nagase Sangyo Co.; Olipase) 

5) 



(a) Sodium n-dodecylbenzenesulfonate 

(b) Sodium alkyl sulfate of oxoalcohol series (C 14 _ 15 ) 

(c) Sodium alkyl ethoxy (P=3) sulfate of oxoalcohol series (C, 4 _ 15 ), 

(d) Sodium a-olefinsulfonate (C 16 _ 1a ), 

(e) Sodium alkane (C, 6 ) sulfonate, 

(f) Sec. Alcohol (C=1 3.5) ethoxylate 

(Average mol number of ethylene oxide added: E0"=7), 

(g) Laurylbetaine 

(h) Laurylamine oxide, 

(i) Beef tallow soap, and 

(j) Mono (long-chain alkyl (of beef tallow)) trimethylammonium chloride. 
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Deterging 
rate 
(%) 



not used (balanced 
with Na 2 S0 4 ) 



2* ' 


1 


a 


3* 


2 


a 


4* 


3 


a 


5 


4 


a 


6 


5 


a 
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6 


a 
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7 


a 
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a 


10 


9 


a 


11 


10 


a 


12 


11 


a 


13 


12 


a 


14 


1 


not used (balanced 






with Na 2 S0 4 ) 


15* 


1 


b 
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1 


c 


17* 


1 


d 


18* 


1 


e 


19* 


1 


f 


20* 


1 


g 


21* 


1 


h 


22 


1 


i 


23 


1 


J 



30 Note) Symbol * indicates the present invention and the others are referential examples. 

The above results indicate that the specific combinations of surfactant (anionic, nonionic or 
ampholytic) with cellulase exhibit excellent deterging effects. 

Example 2 

1 ) Detergent compositions: 
35 The same composition as in Example 1 was employed except that surfactant (a) was used ani 

that no enzyme was used (balanced with Glauber's salt). 

2} Cloth artificially stained with oil and fat. deterging conditions, deterging method and 
iraisal: 

They were the same as in Example 1 . 



40 3)C 

Snail cellulase (Driserase) (13): 

A cellulase extracted from a digestive canal of Helix pomatia according to a method shown in F. L. 
Mayers and D. H. Northcote, Biochem. J. 71, 749 (1 959) was subjected to the test. The cellulase was 
prepared as follows: The digestive canal of Helix pomatia including the contents thereof was cut into a 

45 length of 1—2 cm while cooling with ice. An equal quantity of cold water was added thereto. The 
whole was treated with a homogenizer at 200 rpm for 30 s five times at intervals of 2 min. After 
centrifugal precipitation at 40°C for 30 min (1 9000 g), the resulting supernatant liquid was dialyzed 
in a dialysis cellophane tube for 1 6 h and then freeze-dried to obtain the cellulase. 

The thus obtained snail cellulase had a carboxymethylcellulose-decomposing activity (CMCase 

50 activity) of 0.08 unit/mg solid (1 unit/mg solid indicates a capacity of forming 1 .0 fx mol of glucose 
from CMC in one hour at 37°C at pH 5) and a cotton cloth-decomposing activity of 5 unil/g solid. 

Cellulosin AP (2) (shown in Example 1): 

Cellulosin AP (2) had a CMCase activity of 0.8 unitfg solid. 
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Cotton cloth- 
decomposing 



Detergent 


Enzyme 




activity 


Deterging 




No. 


No. 


Amount 


(unit/kg detergent) 


rate 


5 


24 


not used 


0 


0 


70% 




25* 


2 


0.1% 


860 


73% 




26* 


2 


3% 


25800 


80% 




27* 


2 


20% 


1 72000 


90% 




28 


13 


17.2% 


860 


70% 


10 


29 


13 


25% 


1250 


70% 





Note) Symbol * indicates the present invention and the others are referential examples. 

The above results suggest that a cellulase produced from an animal does not contribute to the 
detering effect, that a cellulase produced from a bacterium or fungi should have an enzymatic activity 
1 5 higher than a given value for exhibiting the deterging effect and that the latter cellulase should be 1 5 

contained in at least a given amount in 1 kg of the detergent. 

Example 3 

1} Detergent composition: 

Sodium n-dodecylbenzenesulfonate 1 0 wt.% 

20 Sodium a-olefinsulfonate (C 14 _ 18 ) 3 20 

Sodium alkyl sulfate (C t4 _ 1s ) 3 

Sodium alkyl {C 14 _ 16 ) ethoxy (1 .5 mol) sulfate 2 

Alkyl (C 16 _ 18 ) ethoxylate (15 mol) 2 

Soap (sodium salt of tallow fatty acid) 2 

25 Non-phosphate type builder or sodium tripplyphosphate 0 or 20 25 

Cellulase [Cellulase (1 ) as used in Example 1 ] 0 or 3 

Sodium silicate 10 

Sodium carbonate 1 0 

Carboxymethylcellulose 1 

30 Polyethylene glycol 1 30 

Fluorescent dye 0.4 

Sodium p-toluenesulfonate 2 

Water 5 wt.% 

Glauber's salt balance 

35 Total 100 35 

2) Mud-stained cloths (artificially stained cloths): 

Kanuma sekigyoku soil for horticultural use was dried at 120°C±5°C for 4 h and then pulverized. 
1 50 mesh ( 1 00 ,«m)-passed soil particles were dried at 1 20°C±5°C for 2 h. 1 50 g of the soil particles 
was dispersed in 1 000 I of Perclene. A calico #2023 was contacted with the dispersion and 
40 brushed. After removal of the dispersion, excessive mud remaining on the cloth was removed 40 
(Japanese Patent Laid-Open No. 26473/1 980). 

Test pieces having a size of 1 0 cmx 1 0 cm were prepared and subjected to the tests. 

3) Deterging conditions and method and appraisal: 

Reflectivities of the original cloth and those of the mud-stained cloth before and after the washing 
45 were measured at 460 itux. 45 
The others were the same as those in Exampe 1. 

4) Non-phosphate builders and sodium tripolyphosphate used : 

(a) Sodium nitrilotriacetate, 

(b) Sodium ethylenediaminetetraacetate, 

50 (c) Sodium diglycolate, 50 

(d) Sodium hydroxydisuccinate, 

(e) Sodium carboxymethylhydroxysuccinate, 

(f) Sodium carboxymethyltartronate, 

(g) Sodium malate, 

55 (h) Sodium tartrate, 55 
(i) Sodium citrate, 

(j) Type 4A crystalline zeolite 4.5 hydrate. 
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(k) Sodium poiyacrylate (MW=3000), 

(I) Hydroiyzed and neutralized maleic anhydride/methyl vinyl ether copolymer [Gantretz AN 1 69 
(GAF)] 

(m) Hydroiyzed and neutralized maleic anhydride/diisobutylene copolymer [Demol EP (a product 
5 of Kao Soap Co., Ltd.)], 

(n) Hydroiyzed and neutralized maleic anhydride/pentene copolymer (MW=2000), 
(o) Sodium carbonate, and 
(p) Sodium tripolyphosphate. 



5) Results: 



Deterging rate 



Cellulase (1) 
not used (balanced 

with Na 2 S0J used 
(referential (present 
example) invention) 



77 
77 



It is understood from the results that the present composition has an improved deterging power 
when it applies to a phosphate builder-free detergent. 

35 Example 4 

1 ) Detergent compositions: 

Triethanolamine salt of n-dodecylbenzenesulfonate 

Sodium alkyUC u _ 13 ) ethoxy (3 mol) sulfate 

Sec. alcohol (C=1 3.5) ethoxylate (E0=7) 
40 Coconut fatty acid diethanolamine 

Polyethylene glycol 

Sodium citrate 

Sodium m-xylenesulfonate 

Triethanolamine 
45 Fluorescent dye (Tinopal CBS-X; a product of 
Ciba-Geigy Co.) 

Bluing agent 

Ethyl alcohol 

Water 
50 Perfume 

Cellulase [cellulase (1) in Example 1] 



Total 



(A) 


(B) 




15 


25 




25 


10 




2 


3 


1 

10 




5 


5 


2 


0 or 0.5 


0.5 



0.05 
8 

Balance 

0.1 
0 or 2 



100 



Balance 

0.1 
0or2 



100 



2) Deterging power tests using fluorescent dye-containing detergent compositions A and B; 
2 — 1 ) Naturally stained collar neck cloths: 
55 Cotton cloths were sewed on collar necks of shirts. Male adults were asked to wear the shirts for 

two days. Cloths having symmetrical stain distributions about the center of the cloth were selected and 
cut in halves at said center. The halves were subjected to the test. 



20 
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2 — 2) Deterging conditions and method : 

In the deterging test of the naturally stained cloths, each of these cloths having a size of 9x30 cm 
was cut into halves at the axis of symmetry. One of a pair of the stained cloth (9x15 cm) was washed 
using a celiulase-free detergent (standard) and the other was washed with the detergent of the present 
5 invention (comparative). 1 0 pieces of the naturally stained cloths were immersed in 1 I of the detergent 5 
solution and treated with a Turgotometer at 1 00 rpm for 1 0 min, dried and subjected to the judgement. 

2 — 3) Appraisal method: 

A pair of the above right and left halves obtained from the same, symmetrically stained sample 
and washed with the standard detergent and comparative detergent, respectively, was judged 
1 0 macroscopically. The thus treated cloths were ranked based on 1 0 standard ranks of strain. Deterging 1 0 
power of the standard detergent was expressed as 1 00. (A difference of 1 in the values indicates that a 
significant difference is recognized between the samples macroscopically). 

3) Brightening tests using composition A: 

3 — 1 ) Washing conditions: 

1 5 Clothes: 1 0 new knit underwears of 1 00% cotton or 4 new shirts of blended fiber of 1 5 

polyester/cotton. 

Washing method: 20 cc of liquid detergent was dissolved in 5 1 of city water and the clothes were 
immersed therein at an initial temperature of 40°C. Two hours after, city water at room temperature 
was added thereto to make the total quantity 30 I. The washing was effected by means of an ordinary 
20 washing machine provided with a stirring pulsator for 1 0 min. After completion of the washing, the 20 
clothes were dehydrated by means of a dehydrator for one min. The thus dehydrated clothes were 
washed with 30 I of city water for 3 min in the washing machine. The washing with 30 I of fresh city 
water was repeated once. The clothes were dried with an electric drier. The above-mentioned washing 
cycle was repeated 50 times and brightnesses (whitenesses) of the clothes were judged. 

25 3 — 2) Judgement of brightness (whiteness) : 25 

Fluorescent dyes contained in detergents for clothes generally absorb a light of 380 nm and they 
emit a fluorescent light having a peak at 430-^-440 nm. Therefore, if a xenon lamp is used as a light 
including U.V. rays, the fluorescent strength (whiteness) can be represented by Z having the maximum 
excitation at 440 nm in distribution coefficients of X, Y and Z. Accordingly, the amounts of the 
30 fluorescent dye fixed on the clothes were determined by measuring Z value by means of a Xenon 30 
Digital Colorimetric Color-Difference Meter (a product of Suga Shiken-ki Co., Ltd.). 

4) Results: 

4 — 1) Deterging power for collar necks: 

Composition A (cellulase-free): Composition A (containing cellulase)=1 00:1 03 
35 Composition B (cellulase-free): Composition B (containing cellulase)=100:103 35 

It is noted from results in Examples 1 , 3 and 4 — 1 that the present composition has a deterging 
effect to cellulose fabric despite of the kind of soils. 

4 — 2) Whiteness of clothes after washing 50 times (Composition A) : 





Before 
Washing 


Cellulase- 
free 


Cellulase 
added 


Cotton knit underwears 


10.5±0.05 


7.4±0.1 


8.2±0.1 


Shirts made of blended fiber of 


7.4+0.1 


6.0±0.1 


7.1±0.1 


polyester/cotton (65/35) 









It is said from Example 4 — 2 that the composition of the present invention is improved in 
45 whiteness effect by a fluorescent dye. 



45 
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(powdery 


(powdery 


detergent) 


detergent) 


10% 


10 


3 


3 


2 


2 


5 


5 


2 


2 


10 


10 


10 


10 


10 


10 


10 

1 


10 
1 


1 

0.4% 


1 

0.4 


2 


2 


10 


10 


10.6 


Balance 


3 


3 


10 


0.005 


100% 


100% 



Example 5 

1 ) Detergent compositions: 



Sodium n-dodecylbenzenesulfonate 

Sodium alkyl sulfate (C 14 _ 15 ) 

Sodium alkylethoxylsulfate (C u _ 15 , EO=1.5) 

Sodium a-olefinsulfonate (C 16 _ ia ) 
10 Soap (tallow fatty acid sodium salt) 

Sodium tripolyphosphate 

Crystalline sodium aluminosilicate (type 4A) 

Sodium silicate 

Sodium carbonate 
1 5 Ca rboxy m ethy I ce 1 1 u I ose 

Polyethylene glycol (MW=6000) 

Fluorescent dye 

Sodium p-toluenesulfonate 

Water 
20 Glauber' salt 

Enzyme 

Bleaching agent 

Total 

2) Artificially stained cloth used: 

25 EMPA112; t 25 

Cotton test pieces (10 cmx 10 cm) stained with cocoa were prepared and subjected to the tests. 

3) Deterging and bleaching conditions and method: 

The deterging bleaching agent was dissolved in 4°DH hard water to prepare 1 I of 0.5% aqueous 
solution. Five pieces of EMPA 1 1 2 cotton cloth artificially stained were added to the above-obtained 

30 aqueous solution. After leaving them at 40°C for 2 h (when composition B was used, they were left 30 
under irradiation with natural light), the solution and the artificially stained clothes were directly 
transferred in a stainless steel beaker for a Turgotometer and stirred at 1 00 rpm at 20°C for 1 0 minute 
in the Turgotometer. After washing with running water, they were pressed with an iron and their 
reflectivities were measured. The deterging rate was calculated according to the following formula: 

35 Reflectivities of the original cloth before the washing and bleaching and those of the stained cloth 35 

before and after the washing and bleaching were measured at 460 nry* by means of an automatic 
recording colorimeter (a product of Shimadzu Seisaku-sho) and the deterging and bleaching rate (%) 
was calculated according to the following formula: 

/ Reflectivity \ / Reflectivity \ 

( after washing I _ I before washing J 

Deterging and ' and bleaching / \ and bleaching 

bleaching rate (%) Reflectivity x / Reflectivity v 

I of original ~ before washing 

\ cloth / V and bleaching / 

40 An average of five samples was shown in the following table. 40 

4) Enzymes used : 

(2) CeUuSn AP (a product of Ueda Kagaku Co., Ltd.) 

(3) Cellulase-Onozuka enzyme (1) in Example 1 

45 5) Bleaching agent used: 45 

(a) Not used (balanced with Glauber's salt), 

(b) Sodium percarbonate (a product of Ninon Peroxide Co.) 

(c) Sodium perborate (a product of Mitsubishi Gas Kagaku Co ) 
Aluminum salt of sulfonated phthalocyanine (a product of CIBA-GE1GY Co.), and 



(d) Aluminum salt of sulfonated phthalocyanine U 

(e) Thiourea dioxide (a product of Tokai Denka Co.) 



22 
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6) Results of the measurement of deterging and bleaching power of artifically stained EMPA 112 
cloth: 



Table 1 



Deterging and bleaching power 

Enzyme and bleaching 

agent in detergent Composition Composite 



1 


a 


40 


40 






b 


50 








c 


50 








d 




46 


10 






46 






2 


a 


46 


46 






b* 


58 








c* 


58 








d* 




54 


15 




e* 


54 






3 


a 


48 


48 






b* 


60 








c? 


60 








d* 




56 


20 




e* 


56 







Note) Symbol * indicates the present invention and the others are referential examples. 

It is understood from the above that the present composition has a synergistic effect in respect to 
deterging and bleaching effect by use of cellulase and a bleaching agent. 



25 Example 6 25 

1 ) Detergent composition : 

Composition A in Example 5 containing sodium percarbonate 5) — (b). 

2) Cloths stained with complex dirt: 

The naturally stained collar cloths [Example 4—2—1 )]. 

30 3} Deterging conditions and method: 30 

The deterging conditions and method were the same as in Example 4—2—2) except that the 
cloths were immersed in a 0.5% deterging solution at 40°C for 2 h, then city water was added to the 
solution to contain detergent concentration to 0.1 33% before the washing with the Turgotometer. 

4)Appraisalm etho d : 

35 The appraisal method was the same as that shown in Example 4 — 2 — 3). 35 



5) Enzymes used: 

(1) Not used (balanced with Glauber's salt), 

(2) Cellulase [Cellulase-Onozuka; Example 1— (1)] 

(3) Above cellulase (2)/lipase (a product of Gist Brocades Co.; produced from R. oryzae)=1 :1 . 
40 (4) Cellulase {2)/amylase (termamyl 60 G; a product of NOVO Industries Co.)=1 :1 . 

(5) Cellulase (2)/protease (alkalase 2.0 M; a product of NOVO Industries Co.)=1 :1 , 

(6) Cellulase {2)/protease/lipase=2:1 :1, 

(7) Cellulase (2)/protease/amylase=2:1 :1 

(8) Cellulase (20)/protease/lipase/amylase=3:1 :1 :1. 
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Enzyme in detergent Deterging power index 

1 not used 1 00 

2* 102 

5 3* 103.5 

4* 103.5 

5* 105 

6* 105 

7* 105 

10 8* 105 

Note) Symbol * indicates the present invention and the others are referential examples. 

It is understood from the above results that the combination of the cellulase with other enzymes 
such as protease, lipase or amylase removes the complex dirt effectively. 

Claims 

15 1 . A detergent composition for clothing containing: 

(a) at least one surfactant selected from anionic surfactants, and ampholytic surfactants, and 

(b) a bacteria- and/or fungi-derived cellulase having an enzyme activity as herein defined of at 
least 1 00 units for cotton fabric. 

2. A composition according to Claim 1 wherein the surfactant content of the composition is at 
20 Ieast5wt.%. 

3. A composition according to Claim 1 wherein the cellulase content of the composition is such 
that 1 kg of the composition has an enzyme activity towards cotton fabric of at least 1 00 units. 

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1 982. Published by the Patent Office. 
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C00R4, -CONR5R6, -S02R4, -S02NR5R6 or an ■ /*"""^s 

unsubstituted or substituted arylazo group, R3 is II ^ jfaft- * ^* 



hydrogen or alkyl, A and B are each hydrogen, / \ / ^ ^ 

halogen or alkyl, R4 is aryl, aralkyl, cycloalkyl or § •** 

an aliphatic radical, and R5 and R6 are hydrogen, 2 
aryl, aralkyl, cycloalkyl or an aliphatic radical or 
together with the nitrogen atom a heterocyclic 

ring, can be used for shading optical brightenings, in particular on polyester, cellulose, cellulose acetate or 
cotton. 
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© »Verwendung von Farbstoffen zur Nuancierung ' 

Azofarbstoffe der Formel 




worin R, Nitro, Cyano -COOR«, -CONR 5 R„, -SOjR, Oder 
-S0 2 NR 5 R,, R a Nitro. Cyano, -COOR,,, -CONR 5 R a . -S0 2 R,, 
-SC^NRj-Ra oder eine unsubstituiert&oder substituierte Aryl- 
azogruppe. R 3 Wasserstoff oder Alkyl, A und B Wasserstoff, 
Halogen oder Alkyl, R 4 Aryl, Aralkyl. Cycloalkyl oder einen 
aliphatischen Rest und R s und R s Wasserstoff, Aryl, Aralkyl, 
Cycloalkyl oder einen aliphatischen Rest Oder R 5 und R„ 
zusammen mit dem Stickstoffatom einen heterocyclischen 
Ring bedeuten, konnen zur Nuancierung von optischen Auf- 
hellungen, besonders auf Polyester, Cellulose, Celluloseace- 
tat oder Baumwolle, verwendetwerden. (31 25 495) 



Patentanspriiche 



Verwendung von Azof arbstof fen der Formel 



worin.i^ Nitro, Cyano, -COOR 4 , -CONR 5 R 6 , -SO^ oder -SO^Rg, ^ 
Nitro, Cyano, -COOR 4 , -CONR^Rg , "SO^, -SO^-Rg oder eine unsnbsti-. 
tuierte oder substituierte Arylazogruppe, R 3 Wasserstoff oder Alkyl, 
A und B Wasserstoff oder unsubstituiertes oder substituiertes Alkyl, 
C und D Wasserstoff, Halogen oder Alkyl, R 4 Aryl, Aralkyl, Cycloalkyl 
oder einen aliphatischen Rest und R g und R fi Wasserstoff, Aryl, Aralkyl, 
Cycloalkyl oder einen aliphatischen Rest oder R 5 und R g zusammen mit 
dem Stickstoffatom einen heterocyclischen Ring bedeuten, zur Nuancie- 
rung von optischen Aufhellungen. 

2 Verwendung nach Anspruch 1 von Azof arbstoffen der Formel 

<,/ s / - 

worin A, B, C und D die in Anspruch 1 angegebene Bedeutung 
haben. 

3„ Verwendung nach Anspruch 2 von Azof arbstoffen der Formel 

C 

worin A' und B* Cyanalkyl mit 1-4 C-Atomen im Alkylteil, Acyloxyalkyl 



mit insgesamt 2 bis 6 C-Atomen, Alkoxycarbonylalkyl mit insgesamt 
2 bis 6 C-Atomen oder Alkoxycarbonyloxyalkyl mit insgesamt 2 bis 6 
C-Atomen una C und D Wasserstoff, Halogen oder Alkyl bedeuten. 



4. Verwendung nach Anspruch 3 von Azof arbstof fen der Formel 

O^V c/**" 7 NcH 2 CH 2 CT 

worin C und D Wasserstoff, Halogen oder Alkyl bedeuten. 

5. Verwendung nach Anspruch 4 von Azof arbstof fen der Formel 



'V ™ \- y "\h 2 ch 2 ch 



worin D Wasserstoff, Halogen oder Alkyl und C Wasserstoff, Chlor 
oder Methyl bedeuten. 

•6. Verwendung nach Anspruch 5 von Azof arbstof fen der Formel 

Ojf V X CH 2 CH 2 CN 



worin C f Wasserstoff, Chlor oder Methyl bedeutet. 

7. Verwendung nach Anspruch 6 des Azof arbstof fes der Formel 

(7) AZ-^N >"< 
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. 3- 

8. Mischung bestehend aus einem optischen Auf heller und einem 

farbstoff der Formal 

worin ^ Nitro, Cyano, -C00R 4 , -CONR^, "SO^ oder -SC^NR^, R 2 
Nitro, Cyano, -C00R 4 , -CONR 5 R 6 , "SO^, -S0 2 NR 5 -R 6 oder eine unsubsti- 
tuierte oder substituierte Arylazogruppe, R 3 Wasserstoff oder Alkyl, 
A und B. Wasserstoff oder unsubstituiertes oder substituiertes Alkyl, • 
C und D Wasserstoff, Halogen oder Alkyl, R 4 Aryl, Aralkyl , Cycloalkyl. 
oder einen aliphatischen Rest und R 5 und R fi Wasserstoff, Aryl, Aralkyl, 
Cycloalkyl oder einen aliphatischen Rest oder R 5 und R g zusammen mit 
dem Stickstoffatom einen heterocyclischen Ring bedeuten. 



< 



9. Das mit einer Mischung bestehend aus einem optischen Auf heller 

und einem Azofarbstoff der Formal 




worin R x Nitro, Cyano, -COOR 4 , -CQHR^, -SO^ Oder -SO^Rg, \ 
Nitro, Cyano, -COOR 4 , -CONR^Rg, -SO^, -SO^-Rg oder eine unsubsti- 
tuierte oder substituierte Arylazogruppe, R 3 Wasserstoff oder Alkyl, 
A und B Wasserstoff oder unsubstituiertes oder substituiertes Alkyl, 
C und D Wasserstoff, Halogen oder Alkyl, R 4 Aryl, Aralkyl, Cycloalkyl 
oder einen aliphatischen Rest und R 5 und R & Wasserstoff, Aryl, Aralkyl, 
Cycloalkyl oder einen aliphatischen Rest oder R 5 und R fe zusammen mit 
dem Stickstoffatom einen heterocyclischen Ring bedeuten^auf gehellte 
Material aus Polyester, Cellulose, Celluloseazetat oder Baumwolle. 



J I L Q H 3 -J 

Dr. F. Zumstein sen. - Dr. E. Assmann r p'fi. R.KjaSfiigsfcrerger 
Dipl.-lng. F. Klingseisen - Dr„£, Zk^atein jiiri.: J J. 

PATENTANWALTE 

ZUGELASSENE VERTRETER BEIM EUROPAlSCHEN PATENTAMT 
REPRESENTATIVES BEFORE THE EUROPEAN PATENT OFFICE 

CIBA-GEIGY AG • ^* 

Basel (Schweiz) 1-12942/1+2 



Verwendung von Farbstoffen zur Nuancierung von optischen Aufhellungen. 



• Die vorliegende Erf indung betrif f t die Verwendung von Farb- 
stoffen zur Nuancierung von optischen Aufhellungen. 

Beim Bleichen und optischen Aufhellen ist es eine oft ge- 
iibte Methode, zur Verbesserung des Bleich- bzw. Aufhelleffektes 
Violett- oder Blaufarbstoff e- mitzuverwenden. Wird ein derartiger 
Farbstoff gemeinsam mit einem optischen Aufheller appliziert, kann 
dies verschiedenen Zwecken dienen: a) es kann eine Weissgradstei- 
gerung durch Kompensation des Gelbanteiles der Faser angestrebt wer- _ 
den, wobei der durch den Aufheller auf der Faser erzeugte Earbtcn 
weitgehend beibehalten wird; b) es kann mit besagtem Farbstoff eine 
Aenderung der Nuance des durch den Aufheller auf der Faser erzeugten 
Farbtons angestrebt werden, wobei auch hier versucht wird, zusatzlich 
noch eine Weissgradsteigerung zu erreichen und c) es kann mit einer 
sehr kleinen Menge Farbstoff eine wesentlich grossere Menge Aufheller 
ersetzt werden, um'zu einem gewunschten Weiss grad zu.gelangen. Man 
kann damit die jeweils gewunschte Nuance des Weisses einstellen. 

Besonders interessante Weisseffekte sind so auf Fasermateria- 
lien mit hohem Grundweiss zu erreichen, bei denen die Erreichung eines 
geringen Zuwachses an Helligkeit (Weissgrad) einen erheblichen Mehr- 
aufwand im Bleich- bzw. Aufhellprozess bedeutet. Verf ahrenstechnisch 
bereitet die Nuancierung beim Aufhellen in kontinuierlichen Verfahren 
(z.B. im Foulardthermverfahren) im allgemeinen keine Schwierigkeiten. 
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Hingegen ergeben sich beim Nuanciereu von optiscben Aufhellun- 
gen bydrophober Fasern im Ausziehverfabren bei der Wahl geeigneter Dis- 
persionsfarbstoffe erheblicbe Schwierigkeiten: Verwendet man zur Erhoh- 
ung des Weisseffekts beim Aufhellen von Textilien (z.B, Polyester) Mi- 
scbungen optiscber Aufbeller mit Azof arbstof fen, wie sie z.B. in der 
US-PS 3 762 859 oder DE-OS 2 236 300 vorgeschlagen werden, hat man zwar 
in der Regel keine Egalitatsprobleme zu erwarten, doch sind diese Farb- 
stoffe gegeniiber den oft gleichzeitig eingesetztenchemischen Bleich- 
mitteln ungeniigend stabil. Um auch in Gegenwart von Bleichmitteln nuan- 
cieren zu konnen, wurden verschiedentlich Mischungen optischer Aufheller 
mit bleichbestandigen Kiipenf arbstoffen empfohlen; diese haben aber den 
Nachteil, dass sie keine egale Nuancierung ergeben. 

Der vorliegenden Erfindung liegt nun die Aufgabe zugrunde, 
- ausgewahlte Nuancierf arbstoffe zu finden, welche die genannten Nach- 
teile nicht aufweisen. 

Es wurde nun fiberrascbenderweise gefunden, dass Azof arbstoffe 
der Formel 

(1) 




worin ^ Nitro, Cyano, -C0OR 4 , -CONR^g, -SO^ oder -SO^Rg, R 2 
Nitro, Cyano, -C00R 4 , -COOT^Rg, -SO^ , -SO^-Rg oder eine 
unsubstituierte oder substituierte Arylazogruppe , R 3 Wasserstoff oder 
Alkyl, A und B Wasserstoff oder unsubstituiertes oder substituiertes 
Alkyl, C und D Wasserstoff, Halogen oder Alkyl, R 4 Aryl, Aralkyl, 
Cycloalkyl oder einen aliphatischen Rest und R 5 und R g Wasserstoff, 
Aryl, Aralkyl, Cycloalkyl oder einen alipbatischen Rest oder R 5 und 
R g zusammen mit dem Stickstoffatom einen heterocyclischen Ring bedeuten, 
sich besonders zur Nuancierung von optischen Aufhellungen eignen. 



Als Arylazogruppe R 2 kommen z.B. aromatiscb-carbocyclische 
Reste, insbesondere solche der Benzolreibe.die gegebenenfalls sub- 
stituiert sein kor ^n, z.B. durch Halogen, -CN, Nitro-, Carbalkoxy, 



Trifluormethyl, Alkyl, Alkoxy, -SCN, Alkylsulf onyl, Arylsulf onyl , 
Aralkylsulfonyl, Carbamoyl oder Sulfamoyl. 



Alkylreste R^ weisen 1 bis 6, vorzugsweise 1 bis 4 C-Atome auf. 



Alkylreste A und B weisen 1 bis 6, vorzugsweise 1 bis 4 C-Atome 
auf und konnen durch Chlor, Brom, Cyano, Phenyl, Hydroxy, Alkoxy, 
Acyloxy, Alkoxycarbonyl, Phenoxycarbonyl , Alkylaminocarbonyl oder 
Alkoxycarbonyloxy substituiert sein. Als Acyloxy kommen in Betracht 
Reste deren Acylteile sowohl aliphatische Reste als auch aromatische 
■Reste der Benzolreihe sind; Alkoxycarbonyl- und Alkoxycarbonyl- 
oxygruppen weisen insgesamt 2 bis 7, vorzugsweise 2 bis 5 C-Atome auf. 

Halogenatome C und D sind Chlor- oder Brom-, vorzugsweise Chlor- 
atome. 

Alkylreste C und D weisen 1 bis 6, vorzugsweise 1 bis 4 C-Atome auf. 
Aryl-, Aralkyl- und Cycloalkylreste R^ sind z.B. Phenyl, Benzyl, 
Phenathyl, Phenylpropyl, Cyclohexyl und durch Alkyl mit 1 bis 4 
C-Atomen substituiertes Cyclohexyl. 

Als aliphatische Reste R^ kommen in Betracht Alkylreste mit 
1 bis 6, vorzugsweise 1 bis 4 C-Atomen. 

Heterocyclische Ringe, die durch R^ und Rg gebildet werden 
konnen sind z.B. den Mbrpholino-, Piperidino- oder Pyrrolidinorest . 

Im Rahmen der Azofarbstoffe der Formel (1) sind von Interesse 
solche der Formel 




C 



worin A, B, C und D die oben angegebene Bedeutung haben. 



Von Bedeutung sind Azofarbstoffe der Formel 
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worin A' und B' Cyanalkyl mit 1 bis 4 C-Atomen am Alkylteil, Acyl- 
oxyalkyl mit insgesamt 2 bis 6 C-Atomen, Alkoxycarbonylalkyl mit 
insgesamt 2 bis 6 C-Atomen oder Alkoxycarbonyloxyalkyl mit ins- 
gesamt 2 bis 6 C-Atomen bedeuten und C und D die oben angegebene 
Bedeutung haben. 

Vorteilhafte Azof arbstoffe entsprecben der Formel 

/N ° 2 ^ CH 2 CH 2 CN 



■ o.'Y '" X >>W 

2 C 
sowie der Formel 

/°2 /° 



(5) 



/* 



in welchen Formeln C und D die oben angegebene Bedeutung haben 
und C fiir Wasserstoff, Cblor oder Methyl steht. 

Von praktischer Bedeutung sind die Azofarbstoffe der Formel 

_./*V \h_ch,cn 



vjorin C* die oben angegebene Bedeutung hat, und besonders der Azo- 
farbstoff der Formel 



(7) 



II 



II 




0 2 N 



/V 



CH 2 CH 2 CN 



Die erfindungsgemass verwendbaren Azofarbstoffe zur Nuancie- 
•rung von optischen Aufhellungen sind unter den zum Aufhellen ver- 
wendeten Farbebedingungen geniigend bis vollig bestandig gegeniiber 
Bleichmitteln wie z.B. Natriumchlorit und Peroxidverbindungen und 
besitzen gute Egalisiereigenschaften. Sie sind in Kbmbi- •. 
nation mit deri optischen Aufhellern f iir alle in Frage konmenden 
Applikationsverfahren einsetzbar. 

Die erfindungsgemass verwendbaren Azofarbstoffe der Formel 
(I) "werden hauptsachlich zur Nuancierung von Aufhellungen auf 
Polyegterfasern und PoLyesterfasergemischen eingesetzt. 

Als geniigend bis vSllig bleichbestandig werden solche Flrbun- 
gen erachtet, deren Farbtiefe bei Verwendung von 0.01 % Farbstoff be- 
zogen auf das Fasergewicht ungeachtet einer moglichen Farbtonanderung 
im Chloritbleichbad oder Peroxidbleichbad nach den beschriebenen Ver- 
fahren auf nicht mehr als 50 % zuriickgeht. Als Mass fiir die Farbtiefen- 
anderung gilt beispielsweise eine einfache Farbabstandsf ormel , wie AE = 
(Ax 2 + Ay 2 +'AY 2 ) 1/2 zwischen Farbung F und Blindfarbung B ohne Farb- 
stoff zusatz. 
Es bedeuten: 
E = Farbdifferenz 



wobei x und y die Farbwertanteile und Y der Hellbezugswert bedeuten, 
welche auf dem CIE - 2°, D 65 Farbsystem basieren. 



Y F " Y B 
Y F" Y B 



AY = 



AY « 



Gleichwertig sind jedoch auch andere iiblicbe Farbabstands- 
formeln, welcbe von der CIE empfohlen werden und auf einem von der 



3125495 



-8. 

CIE anerkannten Farbsystem basieren, zum Beispiel auf dem a*, b*, 
L*-Farbsystem. 

Die Messung der Farbkennzahlen erfolgt an einem handelsiiblichen 
Farbmessinstrument. 

Die Berechntmg der Farbtiefenanderung (T) in % erfolgt nach der 
Beziehung: 

AE • 100 
T % « 

AE L = Farbdifferenz zwischen Farbung und Blindfarbung,' beide 
ohne Zusatz von bleichaktiver Substanz.. 

AE 2 = Farbdifferenz zwischen Farbung und "Blindfarbung, beide mit Zu- 
satz bleichaktiver Substanz. 

Die Wahl der Farbstoffkonzentration von 0,01 % farbaktiver 
Substanz ist urn ein Vielfaches hoher als die in Kombiriation mit op- 
tischen Aufhellern bevorzugt eingesetzte Farbstoffkonzentration. 

Dies ist notwendig, urn die BleichbestSndigkeit der Farbungen 
messtechnisch und visuell reproduzierbar beurteilen zu konnen. 

Als Farbungen mit Farbstoff werden sinngemass. solche ver- 
standen, welche mit 0,01 % Farbstoffgehalt bezogen auf farbaktive 
Wirksubstanz nach dem Ausziehverfahren unter HT Bedingungen auf z.B. 
Polyestergewebe (Terylene 540) nach folgender allgemeiner Vor- 
schrift appliziert werden: 

Flottenverhaltnis 1:20 
0,01 % Farbstoff 

1 g/1 des Adduktes von 35 Mel Aethylenoxid an 1 Mol Stearyl- 
alkohol 



2 g/1 Natriumchlorit 50%ig und 

1 ml/1 Ameisensaure 85%ig. 

von 40 bis 120" C/in 30 Minuten 

bei 120° C/30 Minuten 
von 120 bis 40° C/10 Minuten, mit anschliessender Spulung. 

Die Menge an Aufheller (Reinsubstanz) in der Dispersion kann, 
je nach verwendetem Aufheller, zwischen 0,002 und 0,5 %, bezogen 
auf das auf zuhellende Material, schwanken. 

Die Menge an Nuancierfarbstoff (reiner Farbstoff) betragt, 
je nach Farbstoff und der gewiinschten Nuance, etwa 0,0025 bis 
2,5 %, vorzugsweise 0,025 bis 1,25 Z, bezogen auf die eingesetzte 
. Menge an Aufheller (Reinsubstanz) . 

Ala Aufheller werden vorzugsweise die iiblichen Polyester-auf- 
hel'ler sowie Mischungen derselben verwendet, die in der Praxis 
gemeinsam mit Nuancierfarbstoffen appliziert werden. 

Es sind dies meist Benzoxazol-, Cumarin-, Stilben-, Styryl^ 
. Naphthalimid- und Pyren-Triazin-Aufheller. 

Von den Benzoxazol-Aufhellern sind z.B. bis-Benzoxazol-, 
Styryl- oder Stilbenyl— benzoxazoltypen zu erwahnen, besonders Ver- 
bindungen der Formeln: 



(8) 



I A II c- 

vv 



V 



A/%. 

■C II A I 



/\A A/%, 

I B I* C— CH=CH— c 11 B I 



bzw. 
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,A,A Ay\ 

(io) i c ii ' c-; >-c n c j 

VV >:< w 
X-/ 

wobei die Ringe A, B, C und D noch einfache Reste, wie niedere Alkyl- 
oder Alkoxygruppen oder Chloratome enthalten konnen, vor allem das 
2,5-bis-Benzoxazol— 2-yl-thiophen, das 2,5-bis-(5-Methylbenzoxazol-2- 
yl)-athylen und das 1, 4-bis-Benzoxazol-2-yl-naphthalin, 
oder der Forme 1 

-c il B 1 

yv 

worin n - 0 oder 1 bedeutet und die Ringe A und B weitersubstituiert 
sein konnen, z.B. mit Alkyl, Alkoxy, Phenyl, Chlor, Cyano, Carboxy 
und dessen Derivate, oder der Ring A zusatzlich mit Carbalkoxyalkenyl, 
Pyridazyl, Pyrimidyl, Oxdiazolyl, Cyanoalkenyl substituiert sein kann, 
z.B. die Verbindungen: 4-Phenyl-4'-(5-t-butylbenzoxalol-2-yl)stilben, 
4-Phenyl-4 * - (5 , 8-dimethylbenzoxazol-2-yl) stilben, 5 , 6-Dimethyl-2- (4- 
methoxycarbonyl-styryDbenzoxazol , 5 , 6-Dimethy 1-2- (4-cyanostyryl)- 
benzoxazol und 2- (4 ' -Methoxycarbonyl-stilben-4-yl) -5-methy 1-benzoxazol . 

Von den Cumarin-Aufhellern sind vor allem solche der Formel 

\A /yV 



r/Y 



• zu erwahnen, worin Ar einen Arylrest, insbesondere Phenyl- oder 
Pyrazolrest, ^ und R 2 unabhSngig voneinander Wasserstoff , niederes 
Alkyl Oder gegebenenfalls mit Chlor, Alkyl oder Alkoxy substituiertes 
Phenyl und X Stickstoff oder CH bedeuten, insbesondere die Verbindungen 
3-Phenyl-7- (3-methylpyrazol-l-yl) eumarin, 3-Phenyl-7- (3-methy 1-4-phenyl- 
v-triazol-2-yl)cumarin, 3-(4-Chlorpyrazol-l-yl)-7-(3-methyl-4-phenyl-v- 



triazo l~2-yl) cumarin und 3-Phenyl-7- (naphtho [ L, 2-d] v-triazol-2-yl) - 
cumarin. 



Von den Stilben-Aufhellern seien erwannt: 
solche der Formeln 

.A 

* i » 

(13) •? A >-GH=CH-< B )-N I I 



(14) 



wori'n'n die Zahl 0 oder L bedeutet und die Ringe A, B und C verschiede- 
ne Substituenten wie z.B. Alkyl, Alkoxy, Chlor, Cyano, Carboxy und 
dessen Derivate, und wenn n die Zahl 0 ist, die Ringe C unabhangig von- 
einandet Benzoxazolyl-, v-Triazolyl-, Oxdiazolyl-, Cyanoalkenyl- oder 
Carbalkoxyalkenylreste tragen kSnnen, insbesondere die Verbindungen 
2-Cyano-4-(naphto[l,2-d]v-triazol-2-yl)-4'-chlorstilben, 4-(Naphta[l,2- 
d]v-triazol-2-yl)-4 '-methoxycarbonylstilben, l,4-bis-(2-Cyanostyryl) 
benzol, l-(2 T -Cyanostyryl)-4-(4"-cyanostyryl)benzol sowie 4,4'-Di- 
(a-athoxycarbonylvinyl) stilben, 

sowie solche der Formel 



(15) 



0™x 



worin R x Cyano oder C 2 -C 6 -Alkoxycarbonyl, R 2 Wasserstoff oder ^-Cg- 
Alkyl und Q einen Rest der Formel 



1 

R 4 
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Oder "A 
V \ \ 

bedeuten, worin R 3 Wasserstoff, Methyl, Chlor oder C^-C^-Alkoxy, R 4 
Wasserstoff , Chlor, Cj-C^-Alkyl , Phenyl, Cj-C^-Alkoxy oder Phenoxy, 

unsubstituiertes oder nicht-chromophor substituiertes C^-C^-Alkyl, 
R 6 Wasserstoff, unsubstituiertes Oj-C^-Alkyl oder unsubstituiertes 
C^-C^Alkoxy und R ? Wasserstoff, unsubstituertes (^-(^-Alkyl oder 
unsubstituiertes C^-C^-Alkoxy bedeuten, sowie 



solche der Formel 



\../" , \-CH-CH-. / " % .-?"^-R 

A/ W \»' V 3 



worin R^ und I 

stoff und nichtchromophore Reste der Reihe Fluor- oder Cbloratome, Phe- 
nyl, niedere Alkyl- niedere Alkoxy-, niedere Dialkylamino-, niedere 
Trialkylammonium-, Acylaminogruppen oder gegebenenfalls funktionell ab- 
gewandelte Carboxy- oder Sulfogruppen steht," wobei zwei benachbarte 
Reste R 1 und R 2 zusannnen auch fur eine niedere Alkylengruppe , einen 
ankondensierten Benzolring oder eine 1,3-Moxypropylengruppe stehen 
k8nnen und R 3 fur geradkettige oder verzweigte Alkylgruppen mit 1-18 
C-Atomen, vorzugsweise mit 1-6 C-Atomen steht, die durch Halogenatome, 
niedere Alkoxy-, niedere Alkylmercapto-, Aryloxy-, Arylmercapto- oder 
Arylreste substituiert sein kiSnnen, oder fiir eine Gruppe der Formel 



-(C^CH^-)^ mit R = niederes Alkyl und n = 2 oder 3, 

oder fur eine Gruppe der Formel -(CH 2 ) m -CH=CH-R, m = 0 bis 5, oder 

fiir einen Rest der Formel 

... ~*5 

steht, worin R^ und R 5 gleiche oder verschiedene Reste aus der Gruppe 
Wasserstoff und- nichtchromophore Reste der Reihe Fluor- oder Chlor- 
atome, Phenyl, niedere Alkyl-, niedere Alkoxy-, (C^-C^)-Acylamino- 
gruppen oder gegebenenfalls abgewandelte Carboxy- oder Sulfogruppen 
bedeuten, wobei zwei benachbarte Reste R^ und Rg zusammen auch fur eine 
. niedere Alkylengruppe einen ankondensierten Benzolring oder eine 
1,3-Dioxapropylengruppe stehen konnen, besonders die Verbindung worin 
Rj^ und R 2 Wasserstoff und R 3 Methyl bedeuten. 

Von den Naphthalimid-Aufhellern sind solche der Eormel 

I I 

A A' 

(17) T i D 

V V 



worin R^ und R z Wasserstoff oder Alkoxy bedeuten, zu erwahnen, insbe- 
sondere solche, worin Wasserstoff und R 2 Methoxy bedeuten oder 
worin R^ und R 2 jeweils fiir Aethoxy stehen. 

Von den Pyren-Triazin-Aufhellern sei jener der Formel 
OCH, 



(18) A 



/\ A. { \ 
!! 1 "I— \y- 0GH 3 
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Die erfindungsgemass zu verwendenden Farbstoffe sind bekannt 
(vgl DE-OS 22 01 112, 23 04 202, 23 04 203, 23 24 512, 23 33 447, 
24 38 496 und 26 12 792). 

Die zur Anwendung gelangende Flotte entha.lt neben den erfin- 
dungsgemass verwendbaren Farbstoffen und den optischen Aufhellern vor- 
teilhaft zusatzlich einen oder mehrere Dispergatoren und gegebenen- 
falls noch Bleich-, Netz-, Stabilisier- und/oder weitere Ubliche Farbe- 
reihilf smittel . 

Als Dispergatoren kommen unter anderen in Betracht: Alkalimer - 
tallsalze, besonders Natriumsalze, von Alkyl- oder Alkylarylsulfon- 
sauren und -carbonsauren, Alkalimetallsalze, besonders Natriumsalze, 
von Kondensationsprodukten aus Arylsulfonsauren mit Formaldehyd, mak- 
romolekulare Stoffe, welche sich zum Verfliissigen und Dispergieren 
eignen, Carboxylate vom Typ der polymerisiert'en Maleinsaure oder 
polymerisierten Acrylsaure und Gopolymerisate aus Maleinsaure mit 
Allylacetat. Als Beispiele solcher Dispergatoren sind zu erwahnen: 
Laurylsulf at Na-Salz, Oleylsulfat Na-Salz, Oleylsulfat Diathanol- 
aminsalz, Benzylnaphthalinsulfosaures Na, Di-(2-suifo-l-naphthyl)- 
methan Di-Na-Salz, m-Xylolsulfosaures Na, Dodecylbenzolsulfosaures-Na- 
Salz, Dodecylbenzolsulfosaures Diathanolamin, Diisopropylnaphthalin- 
sulfosaures Na, Di-n-butylnaphthalinsulfosaures Na, n-Propyl-n-hexyl- 
naphthalinsulfosaures Na, N-Oleylmethyltaurin Na-Salz, Na-Salz des 
Kondensationsproduktes aus Naphthalinsulf osaure und Formaldehyd, 
Sulfanilsaure-Na-Salz, BenzolsulfosSure-Na-Salz, Cumolsulfosaure-Na- 
Salz, Toluolsulfosaure-Na-Salz, oxathylierte Harzkorper, N-Polyvinyl- 
pyrrolidon, Sulf itcelluloseablauge (CaO-frei) , Starkeather und 
Polysacearide. Besonders bevorzugt als Dispergatoren sind aber nicht- 
ionogene, wasserlBsliche athoxylierte bzw. propoxylierte Fettalkohole 
und Alkylphenole sowie Fettalkoholpolyglykoiather, z.B. Alkanole, 
Alkenole (C.-C ) mit verschiedenen Mengen an Aethylenoxy- bzw. Pro- 




pylenoxygruppen, Alkyl- oder Arylpolyglykolather mit bis zu 50 
Aethylenoxy- bzw. Propylenoxygruppen, -etwa Octyl-, Nonyl- oder Dodecyl- 
phenolpolyglykoiather. 

Die einzeliien Bestandteile konnen getrennt in das Behandlungs- 
bad eingebracht werden, welches anschliessend auf den gewiinschten pH- 
Wert eingestellt wird. 

Vorzugsweise liegt jedoch eine konzentrierte, lagerstabile 
Stammdispersion des (der) optischen Aufheller(s) und des (der) Nuancier- 
1 f arbstoffe(s) vor. Derartige Dispersionen enthalten Aufbeller und Farb- 
stoff im gewiinschten Verhaltnis. Sie werden durch Einbringen -von Auf- 
heller und Farbstoff , vorzugsweise gemeinsam mit einem Dispergator, 
in eine kleine Menge Wasser hergeatellt. Vorteilhaft ist es, wenn man 
diese Dispersion noch einer Mahlung unterwirft (z.B. in einer Kugel- 
miihle) , urn Teilchengrossen von kleiner als 10 jim, vorzugsweise kleiner 
als 2 jm. zu erhalten. 

Von dieser- Stammdispersion kann dann ein Teil (berechnet auf 
die gewiinschte Aufhellermenge im Bad) in das. Behandlungsbad eingebracht 
werden, das gegebenenf alls noch einen Dispergator und/oder andere Hilf s- 
mittel' enthalt. Nach Einstellung des gewiinschten pH-Wertes konnen 
Polyesterfasern in Form von Garn, Gewebe usw, in den entsprechenden 
dafiir geeigneten Farbeapparaturen mit der so erhaltenen Dispersion 
behandelt werden. 

Da bleichbestandige Nuancierfarbstoffe verwendet werden, 
kann im Aufhellungsbad direkt gebleicht werden. Vorzugs- 
weise gibt man hierzu der Flotte Natriumchlorit bei, sauert das 
Bad an und erhitzt anschliessend etwa auf Kochtemperatur. 

Unter "Polyesterfasern" sind in der vorliegenden Anmeldung 
• selbstverstandlich auch Polyesterfasern in Mischgeweben,z.B. in Misch- 
geweben Polyester/Baumwolle zu verstehen. Die nuancierte Aufhellung 
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von solchen Mischgeweben nach dean erfindungsgemassen Verf ahren kann 
auch vorteilhaft mit dem Aufhellen des Baurawollanteils, mit dem 
Bleichen (z.B. mit Peroxid) und/oder den verschiedenen viblichen Aus- 
riistungs- und Veredelungsprozessen (z.B. Knitterfest-, wash and wear-, 
Weichgriff- und anderen Ausriistungen) kombiniert werden. 

Die Auf heller der Formel (15) sind neu und konnen nach an sich 
bekannter Weise hergestellt werden, so z.B. dadurch, dass man in einem 
organischen Losungsmittel und in Gegenwart basischer Kondensations- 
mittel eine Verbindung der Formel 

\=/ 1 

mit einer Verbindung der Formel 




kondensiert, worin Q, R^ und die unter Formel (15) angegebene Be- 
deutung haben und von und das eine die- OHC-Gruppe und das andere 
eine Gruppierung der Formel 




oder 



bedeuten, worin D 1 einen unsubstituierten oder substituierten Alkyl-, 
Aryl-, Cycloalkyl- oder Aralkylrest bedeutet. 

Die folgenden Beispiele veranschaulichen die Erf indung, 
ohne sie jedoch darauf zu beschranken. 



Beiapiel 1 : 100 g einer 20 Zigen Aufhellerdispersion der Fonnel: 



ii i >-!! » 



V v vv 

werden mit 30 mg des violetten Dispersionsfarbstoffes der Fonnel: 



oVV" 



/~\ / c z H 4 C1 



Der Nuancierfarbstoff wird fur diesen Zweck vorteilhaft in 5 g 
der Aufhellerdispersion unter leichtem Erwarmen auf 60°C unter Riihren 
vorgelost und mit.weiteren 5 g Aufhellerdispersion weiterverdunnt. 
Diese Mischung wird mit den restlichen 90 g Aufhellerdipsersion durch ' 
Riihren homogen gemischt. . 



40 g Polyester-Stapelgewebe-Terylene 540 (gewaschen und 20 
Sekunden thermofixiert bei 180°C) werden als Gewebeband von ca. 250 x 
12 cm gleichmassig auf Spulenhiilsen gewickelt und in einem HT-Farbe- 
apparat im Flottenverhaltnig 1:9 mit einer Flotte behandelt, die 

0,8 % Aufhellerdispersion der Formel 1, enthaltend 300 ppm 

des Nuancierfarbstoffes der Formel 2" 
1 g/1 des Adduktes von 35 Aethylenoxid an 1 Mbl 

Stearjrlalkohol - 

enthalt. 

Die Applikation erfolgt bei einem pH-Wert von 6.5-7.5 nach 
folgendem Temperaturprogramm: 

50 - 13Q°C in 20 Minuten 
bei 130°C 30 Minuten. 
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Danach wird die Flotte abgelassen und wahrend 5 Minuten bei 
25°C in fliessendem deionisiertem Wasser gespiilt. 

Anschliessend wird das Gewebe 20 Minuten bei 70°C getrocknet. 

Das so behandelte Gewebe weist einen bohen Weissgrad mit 
einwandfreier Egalitat auf. 

Beispiel 2 : Ein Polyestergewebe (Terylene 540) wird auf einem HT-Farbe- 
apparat bei einem Flottenverhaltnis von 1:25 mit einem wassrigen Bad 
folgender Zusammensetzung behandelt: 

0,8 % Aufhellerdispersion der Formel 1, enthaltend 300 ppm 

des Nuancierfarbstoffes der Formel 2 
1 g/1 des Adduktes von 35 Mol Alkylenoxid an 1 Mol 

Stearylalkohol. 

Die Applikation erfolgt bei einem pH-Wert von 6.5-7.5 nacb 
folgendem Temperaturprogramm: 

40 - 120°C in 30 Minuten 
120 °C 30 Minuten 

120 - 40°C . in 10 Minuten. 

Danach wird das Textilgut wahrend 20 Sekunden in fliessendem, 
deionisiertem Wasser gespiilt und bei 70°C -getrocknet. 

Das so behandelte Gewebe weist einen hohen Weissgrad mit 
einwandfreier Egalitat auf. 



Beispiel 3 : Verfahrt man wie in Beispiel 2 beschrieben, setzt jedoch 
zum Bad 2 g/1 Natriumchlorit und 1 ml/1 Ameisensaure (85%) binzu. 



Die Applikation erfolgt bei einem pH-Wert von 3-4 nach folgen- 
dem Temperaturprogramm: 

40 - 120°C in 30 Minuten 
120°C 30 Minuten 
120 - 40°C in 10 Minuten. 

Danach wird das Textilgut wahrend 20 Sekunden in flies sendem, 
deionisiertera Wasser gespiilt und bei 70°C getrocknet. 

Daa so behandelte Gewebe weist einen hohen Weissgrad mit 
einwandfreier Egalitat auf . 

Verfahrt man wie in den Beispielen 1 bis 3 beschrieben, verwen- 
det aber einen Farbstoff der Formel 

, /"°2 

(300 > o/V J Vn-<''>-/ 

/- ^ 

worin A, B und C die in der Tabelle angegebene Bedeutung haben, so er- 
hait man Gewebe mit -ebenf alls einem hohen Weissgrad und einwandfreier 
Egalitat: 



Tabelle 



Verbindung 
Nr. 


A " 


B 


C 


(301) 


-CH 2 CH 2 CN 


-CB^CB^CN 


CI 


(302) 


-CH 2 CH 2 CN 


-CH 2 CH 2 CN 


CH 3 


(303) 


-CH 2 CH 2 CN 


-GH 2 GH 2 0C0CH 3 




(304) 


-CH 2 CH 2 CN 


-CHjjGHjCOOCHj 


H 


(305) 


-CH 2 CH 2 CN 


-CB^CHjOCOOCjHg 


H 


.(306) 


-CH 2 CH 2 0C0CH 3 


-CH 2 CH 2 OCOCH 3 


fit 
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Beispiel 4 : Heratellung von Verbindungen der Formel (15) . 

27,5 g 2-(4-Diathoxy-phosphorylmethylphenyl)-4,6-dimethoxy- 
pyrimidin und 14,3 g 4-Formylzimtsauremethylester werden in 150 ml 
Dimethylformaraid gelost und innerhalb von 30 Minuten in kleirien Porti- 
onen mit 4,9 g Natriummethylat versetzt. Das Reaktionsgemisch wird 
danach 30 Minuten bei Raumtemperatur und dann noch 2 1/2 Stunden bei 
40-45 °C geriihrt. Nach dem Abkiihlen auf Raumtemperatur wird mit Amei- 
sensaure sauer gestellt und in 800 ml Wasser und Eis eingeruhrt. Das 
ausgefallene Produkt wird abfiltriert, mit Wasser und Methanol gewa- 
schen und bei 80°C im Vakuum getrocknet. Man erhSlt 28 g der Verbin- 
dung der Formel. 



Verfahrt man in analoger Weise, dann erhalt man aus den ent- 
sprechenden Aus gangs stof fen die in Tabelle I aufgefuhrten Verbindungen 
der Formel 



(400) H 3 C00C-CH=CH— ^ ^« 




Das Produkt kristallisiert aus Toluol unter Zusatz von Bleich- 
mitteln in gelben Kristallen vom Schmelzpunkt 169-170°C. 



(401) R 3 -.( V 



■— CH=CH- 




Tabelle I 



Verbi'ndung 


h 


R 2 


R 3 


Smp.°C 


402 


-0C 2 H 5 


-0C 2 H 5 


-CH=CH-C00CH 3 


191-192 


403 


-OC 3 H 7 


-0C 3 H ? 


-CH-CH-C00CH 3 


190-192 


404 


-CH 3 


-CH 3 


-GH-CH-C00CH 3 


193-194 


405 


*° CH 3 


-0CH 3 


-CH-CH-C00CH(CH 3 ) 2 


126-127 


406 


-0CH 3 


-0CH 3 


-CH=CH-CN 


218-219 


407 


-OC 3 H 7 


-0C 3 H 7 


-CH=CH-CN 


188-189 


408 


-OH, 


-0CH 3 


-CH=CH-C00CH 3 


175-176 


409 


-CH 3 


-0CH 3 


-CH=CH-CN 


196-197 


410 




-OH, 


-CH=CH-C00CH 3 


207-208 


411 


H 


-CH 3 


-GH-CH-CN 


246-248 



Die als Ausgangsprodukte fur die Synthese der Phosphonate be- 
notigten in 4,6-Stellung substituierten 2-(4-Bromraethylphenyl)- 
pyrimidine werden auf folgende Weise hergestellt. 

102,3 g p-Tolylamidinhydrochlorid und 99,3 g Malonsaurediathyl- 
ester werden in 520 ml wasserfreiem Aethanol angeschlammt. Unter gutem 
Riihren und Kiihlung lasst man nun 323,7 g einer 30 %igen Natriummethy-- 
latlosung einfliessen. Danach wird zum Riickfluss erhitzt und 4 bis 5 
Stunden am Riickfluss geriihrt. Nach Abdestillation des Losungsmittels 
wird der Riickstand in 1000 ml Wasser aufgenommen, auf 80°C erhitzt und 
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die etwas triibe Losung iiber KieselsSure filtriert, Nach dem Abkiihlen 
wird mit 15 %iger Salzsaure angesauert. Der dicke Kristallbrei wird 
abfiltriert, mit Wasser gewascheti und bei 100°C getrocknet. Man erhalt 
100-110 g der Verbindung der Formel 

(«« v-< >-< > 

Das Produkt bat einen Schmelzpunkt von 314°C (Zersetzung) . 

72,6 g der Dihydroxy-Verbindung werden mit 72,6 g N,N-Dimethyl- 
anilin und 363 g Phosphoroxychlorid zum Sieden erbitzt und eine Stunde 
am Ruckfluss gertihrt. Nach Abdestillation des iiberschiissigen Phosphor- 
oxychlorids wird das zuriickbleibende Produkt, zur Entfernung des noch 
anhaftenden Phosphoroxychlorids , mit Eiswasser behandelt, danach mit 
Eiswasser fein gemahlen, abfiltriert, mit Eiswasser gewaschen und bei 
40-5O°C im Vakuum getrocknet. Die Ausbeute an der Verbindung der 
Formel 

- / C1 



(4i3) H c _y \_S \ 

3 w v \, 



betragt 85,9 g. Das Produkt hat einen Scbmelzpunkt von 86-87°C. 

156,1 g einer 30,5 %igen Natriummethylatlosung werden mit 700 ml 
wasserfreiem Methanol verruhrt. In die Losung werden nun innerhalb von 
10 Minuten unter leichter KGhlung 95,64 g der Verbindung (413) einge-- 
tragen. Danach wird auf Ruckfluss erbitzt und 4 Stunden am Sieden 
gehalten. 



Nach Abdestillieren des Losungsmittels wird das zuriickbleibende 
Produkt in 1000 ml Wasser eingetragen. Zur Entfernung des entstandenen 
Natriumchlorids wird mit Wasser fein gemahlen, Danach abfiltriert, mit 



c5 I 



Wasser gewaschen und an der Luft getrocknet. Man erhalt so 90,4 g 
der Verbindung der Formel 

- 



mit einem Schmelzpunkt von 61-62°C. . 

115,2 g 4,6-Dimethoxy-2-(4-methylphenyl)-pyrimidin werden mit 
500 ml Tetrachlormethan auf 70°C erhitzt. In die Losung wird danach 
bei 70-75 a C ein Gemisch aus 0,5 g Dibenzoylperoxyd, 1 g Azoisobutyro- 
nitril und 90,8 g N-Bromsuccinimid unter gleichzeitiger Bestrahlung mit 
einer 500 Watt Lampe innerhalb von 30 Minuten eingetragen. 

Zur VervollstSndigung der Reaktion wird noch 2 1/2 Stunden 
am Ruckfluss erhitzt. Danach wird das Succinimid bei 65°C abfiltriert 
und das Filtrat zur Trockne eingedampft. Man erhalt 144 g Rohprodukt 
der Formel 

- j./ 1 * 3 

(415, ™^<J--(J> 

N 0CH 3 

Das Produkt kann durch Dmkristallisation aus Aethanol/Aethylen- 
glykolmonomethylather (1:1) gereinigt werden (Schmelzpunkt 132-134 °C) . 

In analoger Weise werden die fur die Herstellung der Verbindun- 
gen der Formel (402) bis (411) benotigten Brommethyl-verbindungen her- 
gestellt. 



Beispiel 5; 5,2 g des Phosphonates der Formel 
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und 3,0 g 4-Formylzimtsauremethylester werden in 30 ml Dimethylf ormamid 
unter Zugabe von 3,2 ml einer methanolischen Natrium-methylatlosung 
(Gehalt: 30,7 %) augetropft, wobei die Temperatur durch Ktihlung mit 
Eiswasser unter 45°C gehalten wird. Dann wird 2 1/2 Stunden bei 
40-45°C nachgeriihrt, die entstandene Suspension auf 10°C abgekuhlt, 
zuerst 67 ml Methanol, dann 94 ml Wasser zugetropft, mit 0,5 ml Essig- 
saure 50 % neutralisiert, nach dem Abkuhlen auf 5°C das auskristallie- 
rende Produkt abgenutscht, mit etwa 200 ml Methanol/Wasser gewaschen 
und unter Vakuum bei 70-80°C getrocknet. Nach zweimaliger Umkristalli- 
sation aus je 300 ml Chlorbenzol erhSlt man 3,0 g der Verbindung der 
Formel 

(sou Qy-C>- cH ^-(]>- ai -^ oocH 3 

als hellgelbes, griinstichiges Kristallpulver. 
Schmelzpunkt: 244-245°C. 

Analog wie in den vorstehenden Beispielen beschrieben, erhSlt 
man die verbindungen der Formel 

(502) A— ^ )-CH»CH— ( )-B 



Verbindung 
Nr. 


A 


B 


(503) 


ii i ;— 

w 


-CH-CH-C00C 2 H 5 


(504) 


."ft 

A A 

i >- 


— CH-CH-C00CH 3 


(505) 


/% A 

« i )- 

vv 


-CH=CH-C00C 2 H 5 


(506) 


. .a A 

V 


-CH=CH-C00C 2 H 5 



(507) 



A 



ii i 



II I V 



:h=ch-cooch 3 



IH-C00CH 3 
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-■K ST • 



Verbindung 
Nr. 


A 


B . 


(509) 


fa 

vV 


-CH=CH-GN 


(510) 


» l >- 

yV 

CH 3 


-CH=CH-CN 


(511) 


CH-A- 


-CH=CH-C00C 2 H 5 


(512) . 


A 


-CH=CH-COOC 2 H 5 


(513) 


AA 
ii i >- 

v V 


-CH=CH-CN 



